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INTRODUCTION. 


The Review for October, 1894, is based on reports from 
3,340 stations occupied by regular and voluntary observers. 
These reports are classified as follows: 150 reports from 
Weather Bureau stations; 39 reports from U. 8. Army post 
surgeons; 2,199 monthly reports from State Weather Ser- 
vice and voluntary observers; 32 reports from Canadian 
stations; 221 reports through the Southern Pacific Railway 
Company; 536 marine reports through the co-operation of 
the Hydrographic Office, Navy Department, and “New York 
Herald Weather Service;” monthly reports from 32 U. 8. 


Life-Saving stations; 60 reports from navigators on the Great 
Lakes; monthly reports from local services established in all 
States and Territories; and international simultaneous obser- 
vations. Trustworthy newspaper extracts and special reports 
have also been used. 

The WeaTHER Review for this month has been prepared 
under the general editorial supervision of Prof. Cleveland 
Abbe. Unless otherwise specifically noted, the text is written 
by the editor, but the statistical tables are furnished by the 
Division of Records and Meteorological Data, in charge of 
Mr. A. J. Henry, acting chief of that division. 


CHARACTERISTICS OF THE WEATHER FOR OCTOBER, 1894. 


The most prominent features of the month of October were 
the hurricane that passed over the south Atlantic States on 
the 8th and 9th, and those that passed parallel to the At- 
lantic coast some distance to the eastward on the 16th and 
20th and on the 25-27th. The temperature throughout the 


United States*averaged a little above the normal, and many 


stations reported the highest mean temperature on record. 
The precipitation was generally below the normal in the 
interior of the country, hut above the normal in New Eng- 
land, the Middle States, and on the coast of Washington. 
The current Review contains the first of a series of new 
chapters on the humidity of the atmosphere and on the rela- 
tions between meteorology and terrestrial magnetism. 


> 


ATMOSPHERIC PRESSURE. 
[In inches and hundredths. } 


The distribution of mean atmospheric pressure reduced to | 


sea level, as shown by mercurial barometers not reduced to 
standard gravity and as determined from observations taken 
daily at 8 a. m. and 8 p. m. (seventy-fifth meridian time), dur- 
ing October, 1894, is shown by isobars on Chart II. That 


portion of the reduction to standard gravity that depends 
of greatest deficit was in the upper Mississippi and lower 


on latitude is shown by the numbers printed on the right- 
hand border. 


This Chart also gives the so-called resultant, 


The norma] distribution of atmospheric pressure and nor- 
mal resultant wind direction for the month of October 
were approximately shown on Chart V of the Review for 
October, 1893, as computed by Prof. H. A. Hazen, and are 
not now reproduced. As compared with the normal for 
October, the mean pressure for the current month was defi- 
cient at all stations, except Halifax and Sydney. The region 


Missouri valleys and the Lake region, where the average 


wind directions for this month, based on the data given in deficit was about 0.14; the maximum deficits were 0.17 at 


Table LX of this Review. 


During the current month of October the highest mean 
pressures have been: 30.08, Augusta; 30.07, Atlanta, Chatta-| 
nooga, and Memphis; 30.06, Galveston, Palestine, Knoxville, | 
and Montgomery. On the Pacific coast the highest pressures | 


Duluth and Port Arthur, and 0.15 at Green Bay, Davenport, 
Moorhead, and Winnipeg, Manitoba. On the Pacific coast 
pressures were generally deficient; but a region of slight 
excess, 0.01, extends from San Francisco to Santa Fe. 

As compared with the preceding month of September, the 


have been: 30.09, Salt Lake City; 30.07, Idaho Falls and pressures reduced to sea level show a rise throughout the 
Carson City; 30.06, Winnemucca. eastern slope, Rocky Mountain and Pacific coast stations, the 
The lowest mean pressures were: 29.83, Duluth and Port maximum being: 0.11, Idaho Falls and Fresno; 0.10, Salt 
Arthur; 29.85, Moorhead; 29.86, St. Vincent and Marquette; Lake City and Sacramento; 0.09, Winnemucca and Carson 
29.87, Williston; to the northward of this region the lowest City. From the Mississippi eastward to the entire Atlantic 
ressures at Canadian stations were: 29.82, at Calgary and coast the mean pressure had fallen, the largest falls being: 
Battleford : the low area of the Gulf of California is shown 0.15, Yarmouth; 0.14, Father Point, Halifax, Eastport, . 
by the means 29.86, Yuma; 29.93, Tucson; 29.95, San Diego. Northfield, and Rochester; and 0.18, Rockliffe. 
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DIURNAL VARIATIONS. 

The systematic periodic diurnal variations of pressure are 
shown by the hourly means given in Table VI. 

. AREAS OF HIGH AND LOW PRESSURE. 

The following sections give some details as to the phe- 
nomena attending the individual areas of high and .low pres- 
sure. The storm warnings officially issued by the Weather 
Bureau either through the general Soepenst official at Wasb- 
ington, or by the respective local forecast officials, are enumer- 
ated in connection with the respective areas of disturbance. 

MOVEMENTS OF CENTERS. 

The following table shows the date and location of the 
center at the beginning and ending of each area of high or 
low pressure that has appeared on the U. 8. Weather _ 
during the month, together with the average daily and hourly 
velocities. The monthly averages will differ according as 
we consider each path asa distinct unit, or give equal weight 
to each day of observation; in the first case the monthly 
average is taken by paths, in the latter case by days. 


Movements of centers of areas of high and low pressure. 
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HIGH AREAS. 

I.—This appeared on the Ist, a. m., in central Indiana, and 
was a continuation of high No. XIV of the September Review. 
It moved southeast and disappeared on the 2d off the south 
Atlantic coast. 

In connection with this area, frost warnings were issued as 
follows: Ist, 8 a. m., eastern portion of Ohio. 

Il.—On the Ist, a. m., pressure was rising off the coast of 
California, and the central high pressure, after pushing east- 
- ward, was, on the 4th, a. m., central in Utah, while low No. I 
bad moved southeast to Lake Superior. After this date the 


high pressure extended south and east and on the 6th turned 
northeastward to the middle Atlantic coast, disappearing on 
the 8th off Nova Scotia. 

In connection with this area, frost warnings were issued 
for western New York on the 6th, a. m. 


British Columbia, and by'the 7th, a. m., it was highest over 
Idaho and Montana. It then stretched southeastward into 
Texas, where it disappeared on the 9th, while the high area 
following it was advancing over a similar course. 

In connection with this area, the following cold-wave sig- 
nals were ordered: 6th, p.m., Huron and Moorhead; 7th, a. 
m., Yankton, Omaha, Concordia, Wichita, Topeka, St. Paul, 
Minneapolis, Des Moines, Dubuque, Davenport, Keokuk, Sioux 
City, and La Crosse. 

1V.—This began, like its predecessor, over Oregon and 
Washington on the 8th and was, on the 10th, a. m., central in 
Idaho. At this time Nos. III and IV constituted a ridge ex- 
tending from the Gulf States northwestward beyond our 
stations. By the 11th, a. m., No. IV was central in the Gulf 
States, after which it turned northeastward and disappeared 
on the 12th, a. m., off Cape Hatteras. 

In connection with this area, frost warnings were issued for 
the District of Columbia, Maryland, and Virginia on the 
10th, a. m. 

V.—On the 1ith, while a ridge of high pressure extended 
over the south Atlantic and Gulf States, pressure again began 
to rise in Oregon, and by the 12th, a. m., high area No. V was 
central in Idaho and western Montana. At this time high No. 
IV was central in Virginia, and a very slight trough between 
these two high areas extended from Texas to Lake Superior. 
This trough developed into low area No. LX, and apparently 
furnishes an example of the origin of a cyclone between two 
anticyclones. By the 14th, a. m., high No. V extended as a 
long oval from Lake Superior to Louisiana, and by the 16th, 
a. m., it was central in the south Atlantic States, where it 
then disappeared in the presence of the advance of another 
area, No. VI, which was then central in Colorado. Together 
these constituted a ridge of high pressure extending from 
the Atlantic coast and Bermuda westward over the Gulf 
States and northwestward to —— where high area No. VII 
was at that time a ergs his ridge undoubtedly rep- 
resents the tropical belt of high pressure, which on an ideal 
globe of uniform surface would extend east and west along 
the parallel of 30°, but in the present case pursued that par- 
allel from the mid-Atlantic to Texas only, and trended north- 
westward to Alaska. The diversity of the continental and 
oceanic surfaces and the extended areas of storm and rain so 
completely break up the ideal circulation into large oceanic 
and continental areas that the latter offer problems of the 
highest importance to the students of the mechanics of the 
atmosphere. 

In connection with this area, the following frost warnin 
were issued: 14th, 8 a. m., for the interior of the Atlantic 
coast districts; 14th, 8 p. m., for the interior of North Caro- 
lina, the northern portion of South Carolina, and the interior 
of Georgia. 

VI.—On the 14th a slight rise occurred on the Rocky Moun- 
tain plateau region, which, on the 8 p. m. map, is considered 
as central in southern Idaho, while low pressure No. X was 
in Arizona and No. XI in Alberta. This high pressure area 
was essentially a portion of the belt of high pressure that 
continued prominent during the first half of the month in 
the region ce Oregon and the south Atlantic coast. It 
moved slowly southeastward and was barely recognizable as a 
special high pressure on the 17th in the Gulf States, but after- 
wards in became prominent as it moved northeastward, 


and finally disappeared on the 20th off the middle Atlantic 
coast. 


III.—On the 5th pressure rose off the coast of Oregon and | 
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VII.—On the 16th, a. m., pressure was high in British Co- 
lumbia, as previously stated. This area moved eastward 
across the mountains, and on the 17th, a. m., was central in 
Saskatchewan, after which it merged into No. VI. 

VIII.—On the 20th, p. m., pressure rose in the St. Lawrence 
Valley and the region to the northward, indicating a flow of 
air toward low pressure No. XIII, which was then central in 
the eastern portion of North Dakota. The highest pressure 
remained in Labrador north of our stations until the 24th, p. 
m., and disappeared on the 25th off the coast of Nova Scotia 
and Newfoundland, having materially contributed to the 
growth of low No. XIII and to the hurricane (low No. XIV) 
as it moved from the West Indies northward toward New 
England. 

1X.—On the 21st, p. m., an extensive area of high pressure, 
which apparently had advanced southeastward over Califor- 
nia-and Nevada, became central in Idaho. By the 23d, a. m., 
it was central in Nebraska, while the extensive low pressure 
No. XVI was advancing into Washington and the hurricane 
(low No. XIV) was central in the Bahamas. The central 
portion of the country was now occupied by a high area that 
extended from the Gulf of California and the Gulf States 
northward to Hudson Bay. By the 24th, a. m., the region of 
highest pressure had receded northward to Lake Superior, and 
after this disappeared from the map, while area No. VIII rep- 
resented the eastward movement of the high pressure through 
the Dominion of Canada. 

X.—On the 24th, a. m., pressure was rising on the coast of 
California and Oregon, and on the 25th, a. m., the highest 
pressure was central in Idaho. After this northeastward 
movement the center turned to the southeast and disappeared 
on the 27th, a. m., in the west Gulf States. 

In connection with this high area, the following cold-wave 
signals were ordered: 25th, a. m., Rapid City, Pierre, Huron, 
Yankton, Denver, Pueblo, Valentine, North Platte, Omaha, 
Concordia, Wichita, Dodge City, and Kansas City. 

XI.—On the 26th, p. m., pressure was rising on the coast of 
Oregon while low No. XVII was moving southeastward from 
Stikine to Dakota. On the 28th the center had moved south- 
eastward into northern Nevada, after which the area of high 
pressure expanded, covering the whole of the Rocky Mountain 
plateau region on the 29th without much change in the loca- 
tion of the central maximum pressure. During the 30th the 
ridge of high pressure gradually diminished, and by the 31st, 
a. m., had disappeared from the Rocky Mountain region, but 
leaving an area of high pressure in the Gulf of Mexico. 

In connection with this high area, cold-wave signals were 
ordered as follows: 27th, a. m., Rapid City, Cheyenne, Den- 
ver, Pueblo; 28th, a.m., Omaha, Concordia, Wichita; Topeka, 
Moorhead, St. Paul, Duluth, Minneapolis, Des Moines, Du- 
buque, Davenport, Keokuk, Sioux City, Springfield, IIL., 
Columbia, Kansas City, and La Crosse. 

In connection with this high area, the following frost warn- 
ings were issued: 30th, 8 a. m., for the western portion of 
North Carolina and South Carolina, the northern portion 
of Georgia, the interior of western Florida, Alabama, Missis- 
sippi, Louisiana, Arkansas, and Tennessee. 

II1.—On the 27th, p. m., an area of moderate high pressure 
had descended southward over the Lake region, coming in 
between the hurricanes low No. XVI, which was then off Cape 
Hatteras, and the low pressure No. XVII, which was then 
central in South Dakota. This area of high pressure moved 
eastward and es eR on the 29th in New England, but 
reappeared and finally disappeared on the 30th south of New- 
foundland. Its existence and movement were intimately 
associated with the movement of the hurricane center. 


LOW AREAS. 
I—On the Ist, a. m., this low area was central in Mon- 


tana, being a continuation of low No. XV of the series for 
September. After advancing southeast into North Dakota it 
moved eastward and disappeared over Newfoundland on the 
6th; extensive areas of light rain accompanied this low pres- 
sure both in the front and rear. 

In connection with low area No. I, the following sbig- 
nals were ordered: Ist, 8.22 p. m., storm northeast, at 
Duluth and Ashland section; southeast at lakes Pepin 
and Michigan, and information at Houghton and Sault 
Ste. Marie. 2d, 9a. m., storm southwest, lakes Pepin, Huron, 
and Superior, except Duluth and Ashland section. 2d, 10.30 
a. m., storm southwest at stations on Lake Erie, except 
Detroit. 2d, 7 p. m., changed to storm northwest, Lake 
Pepin, Duluth, and Ashland sections; changed to storm 
southwest, Houghton, Marquette, Sault Ste. Marie, and 
Lake Michigan. 3d, 9.45 a. m., storm southwest, Lake On- 
tario; 7 p. m., storm northwest, lakes Pepin, Superior, and 
Michigan. 4th, 9.30 a. m., storm southwest continued, Lake 
Huron; 7 p. m., storm northwest continued, lakes Pepin, 
Superior, and Michigan; changed to northwest, Lake Huron. 

tL—This was a continuation of the low area hurricane No. 
XII of September. On the Ist it passed northeastward some 
distance off the coast of New England and Nova Scotia, and 
its further history belongs to the chapter on North Atlantic 
Meteorology. 

The signals and storm warnings that had been issued 
during the 30th of September remained until the Ist of Octo- 
ber, and no new signals were necessary for stations in the 
United States. 

III.—This number is given to the depression that frequently 
appears extending northward over the Gulf of California and 
Arizona. The principal dates of low pressure at Yuma are 
given on Chart No.1, and are as follows: 2d, p. m., 29.78; 
5th, p. m., 29.68; 10th, p. m., 29.74; 14th, p. m., 29.70; 18th, 
p. m., 29.67; 24th, p. m., 29.90; 26th, p. m., 29.80; 31st, p. 
m., 29.85. It generally happens that the formation of low 
areas in this region occurs simultaneously with the appearance 
of a low area north of Oregon and Washington as though 
both depressions depended upon the retreat westward of the 
high pressure off the Pacific coast, or as though both depended 
upon the advance of a wave of low pressure eastward over the 
Pacific coast. There is no apparent connection between the 
dates of these depressions and the phases of the moon, so that 
the hypothesis of a lunar tidal action does not seem to be 
well supported. The exact nature of the mechanical origin 
of these depressions is, therefore, still a matter of uncer- 
tainty; the mere statement that the Arizona low pressure is 
an extension northward of the equatorial belt of low pressure 
and that the northern low pressure over British Columbia is 
an extension southward of the low area of the Aleutian 
Islands does not explain their origin or their mechanical con- 
nection with each other. It is very possible that the forces 
acting upon the atmosphere of the Pacific Ocean are so 
adjusted to the mass of that atmosphere and the resistances 
to its motion, that when any movement is once established it 
must proceed in a rythmic or nearly rythmic succession of 
movements that are interfered with principally by the rain 
and clouds to which they give rise. 

The low pressure above enumerated, namely 29.74 on the 
10th, p. m., represents an area (see No. X in the following 
series) which hovered about this region until the 14th with- 
out any well-marked area ef high pressure intervening. 

IV.—This was a hurricane which first became severe at 
Weather Bureau stations on the 7th, but by means of a few 
reports from Central American and West Indian stations the 
earlier history of this depression may be traced from its 
beginning on the 1st in the southern portion of the Caribbean 
Sea off the northern coast of Colombia, South America. On 


that date an area of high pressure was moving rapidly south- 
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ward over the United States and Cuba, and pressure was fall- 
ing in the States of Nicaragua and Panama. By the 2d, a. 
m., the surrounding winds indicated a whirl central a little 
east of Roncador reef. This whirl moved northeastward, 
passing midway between Cuba on the right hand and Nica- 
ragua, Honduras, and Yucatan on the left hand. Shut in by 
these land areas it apparently did not grow in size, but may 
have been as intense at the center as it was in the subsequent 
part of its path. 

The general depression within which this area occupied the 
southern portion was at first a continuation of that which 
also contained the hurricane designated as No. XII in the 
September Review, but subsequently this hurricane in the 
Caribbean Sea entered the region of low pressure whose 
northern portion was occupied 7 low No. I of the present 
month. dn the 5th as low No. I passed rapidly eastward 
over Newfoundland the present hurricane was moving slowly 
northward through the eastern portion of the Gulf of Mexico, 
and was fed on its western side by high area No. II which 
was then central in Kansas and Missouri. As this high area 
moved rapidby eastward the hurricane entered the general 
depression containing low No. V which was central on the 
7th in Minnesota. During the 8th and 9th the centers of 
these two low pressures rapidly approached each other; No. 
V went rapidly eastward toward Newfoundland while No. IV 
went rapidly northeastward over Florida and Georgia. Mean- 
while a third low area (No. VIL) had advanced from British 
Columbia southeastward, and by the 10th, a. m., was central 
over Lake Superior when No. IV was central off the coast of 
New Jersey and No. V was central in Newfoundland. These 
three centers thus formed the vertices of a triangle whose 
three sides were about twenty degrees in length. From this 
point onward, the record seems to show that low No. VII 
rapidly dwindled away while Nos. IV and V passed on to the 
Atlantic Ocean. 

The following reports from Weather Bureau stations show 
the times of beginning and ending of this storm: 

Mobile, Ala., rain began 7th, 8.45 p. m:, with high wind, 
and continued until 8th, 5.45 p. m. 

Fort Morgan, Ala., 7th, 8 a. m., 29.85, east to northeast 22 
miles, high tide and heavy sea; 4 P. m., rain began; 8 p. m. 
29.75, east-northeast 32 miles. 8th, 8 a. m., 29.43, northeast 
53 miles, light rain, tide water 5 feet above ordinary high 
tide, very heavy sea; 10 a. m., 29.35, 60 miles northeast; 
11.55 a. m., 29.30, 60 miles; 2 p. m., 29.24, wind 62.4; 3 p. m., 
29.34; 6.30 p. m., 29.38, wind 79.2, lightening up in the north- 
west and clouds moving rapidly from north to south; 8 p. m., 
29.46; 10 p. m., 29.54. 9th, 8 a. m., 29.68, wind north 20 
miles. 

Pensacola, Fla,, 8th, rain continued from early morning 
and ended 8.15 p. m., with heavy northeast gales until late in 
the afternoon. Thé tide was higher than ever before. 

Lake City, Fla., 8th, a heavy east storm occurred all day, 
which increased after dark to 40 or 50 miles with heavy rain; 
the storm increased in intensity until daylight of the 9th, 
when the wind was about 80 miles an hour with heavy rain. 

Jacksonville, Fla., rain began at 10.40 p. m., 8th, with high 
wind and rapidly falling barometer. The early morning of 
the 9th the storm increased in violence; a maximum velocity 
of 62 miles southeast occurred at 5.45 a. m., being the highest 
velocity ever registered at this office. The rain ended at 
9.30 a. m. 

Charleston, 8. C., 9th, rain continued all day, with high 
wind with a maximum velocity of 48 miles southeast. All 
shipping remained in port. . 

Charlotte, N. C., 9th, rain coniinued all day, ending at 7 
.m., the total amount being 3.80 inches. High wind prevailed 
uring the day; maximum velocity 30 miles. 

New York, N Y., rain began 9th, 11 p. m., became heavy 


the morning of the 10th and ended at 12.45 p. m. It is 
roughly estimated that at least $1,000,000 worth of property 
was saved by the timely warnings. 

Block Island, R. I., 10th, a severe storm set in at 12.45 a. 
m., accompanied by heavy rain, and increased in energy to a 
maximum velocity of 84 miles; storm ended at 9.25 p. m. 

Narragansett Pier, R. 1., 10th, rain began during the early 
morning, with a terrific northeast gale, the storm being the 
worst in several years. 

Woods Holl, Mass., 10th, heavy rain began at 3.30 a. m., 
and continued until 11 p. m.; a severe gale blew from the 
northeast from 5 a. m., veering to east and southwest, with a 
maximum velocity of 60 miles per hour from the southwest. 
Owing to the timely warning given of the storm but few dis- 
asters were reported. 

Boston, Mass., 10th, rain began about 3 a. m. and contin- 
ued until 4.20 p. m., with high wind, reaching a maximum 
velocity of 49 miles east at 10 a.m. The timely warnings of 
the Bureau kept many vessels in port. 

Portland, Me., 10th, rain began at 8.30 a. m. and continued 
until 8.12 p. m., with high wind. The storm was one of the 
severest that has ever occurred at this station. 

In connection with this low area the following signals were 
ordered : 5th, 12.30 p. m., southeast, Key West. 6th, 10.55 p.m., 
northeast, Port Eads. 7th, 10.30 a. m., northeast, New Orleans 


to Tampa ; 3.30 p. m., northeast, Galveston; 10.10 p.m., north- — 


east, Jacksonville and section to Norfolk; 10.15 p. m., con- 
tinue northeast, Port Eads; 10.20 p. m., continue information 
at Key West. 8th, 11 a. m., change to southeast at Tampa; 
10.50 p. m., continue signals at Port Eads, Punta Gorda, 
Jacksonville to Norfolk. 9th, 8 a. m.,; southeast, Savannah 
and section; 10.50 a. m., northeast, Baltimore to Nantucket ; 
1! a. m., information, Portland and Eastport; 2 p. m., north- 
east, Boston and section; 4.40 p. m., southwest, Wilmington ; 
4 p. m., northwest, Savannah and section; 10.55 p. m., con- 
tinue signals Morehead to West Point; information, Port- 
land and Eastport. 10th, 9.50 a. m., northeast, Eastport and 
Portland ; 9.50 a. m., change to northwest, Breakwater to New 
York; continue signals from New Haven to Woods Holl; 
11.30 a. m., northeast signals at Oswego and section and 
Rochester; 8 p. m., northwest, New London. 11th, 10.30 
a. m., information, Lake Ontario, Eastport, and Portland; 
8.30 p. m., southwest, New York. For list of special warn- 
ings and other information, see Storm Bulletin No. 3 of 1894. 

V.—On the 5th, a. m., low area No. V was central in British 
Columbia, having apparently moved rapidly southeast with- 
out much previous warning. By the 6th, p. m., this stretched 
as a trough from Colorado to Wisconsin, and then rapid! 
became an oval storm center over Lake Superior, while high 
area No. III moved southeast and was central in Colorado 
and Kansas. By the 9th, a. m., the low pressure was central 
at the mouth of the St. Lawrence, and by the 10th, a. m., it 
passed over Newfoundland into the Atlantic. 

In connection with this area, the following signals were or- 
dered: 6th, 6 p. m., southeast, Duluth and Ashland sections 
and Lake Pepin. 7th, 11 a. m., southwest, lakes Michigan 
and Huron, Sault Ste. Marie, and Marquette; northwest, 
Lake Pepin, Duluth, Houghton, and Ashland section; 10 
m., southwest, Lake Erie. 8th, 10 a. m., Lake Pepin, Duluth, 
Houghton, and Ashland section continue; other signals on 
lakes Michigan, Superior, and Huron changed to northwest. 

VI.—On the 4th, p. m., pressure was low over the Gulf of 
California and at the same time began to fall in British Co- 
lumbia. The southern area extended northward along the 
coast of California, while low No. V advanced southeast over 
British Columbia, and on the 5th, p. m., covered southern Cal- 
ifornia and the adjacent Pacific. By this time the two cen- 
ters, Nos. V and VL were inclosed in a general depression 
covering California and the Rocky Mountain plateau. The 
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former depression moved steadily eastward, while the latter, 
separated from it by the southward movement of high No. 
III, filled up and disappeared in northern California. 

VII.—On the 7th, p. m., and immediately in the rear of 
high No. III, a new depression advanced eastward over Brit- 
ish Columbia and reached Manitoba by the 9th, a. m., when 
the hurricane (low No. IV) was central in Georgia. During 
the next twenty-four hours this depression rapidly broke up, 
while the hurricane center rapidly grew in size and intensity 
and had, by the 10th, P- m., reached that position in New 
England, toward which low No. VII was apparently moving. 

The fact that in this, as in many other instances, the charts 
show the simultaneous presence of several centers of low pres- 
sure moving in different, and sometimes almost opposite, di- 
rections, sometimes approaching and sometimes receding from 
each other, proves that there must be a limit, depending upon 
the depth of the air and the extent of the whirl, beyond which 
the motions of these cyclones have little influence upon each 
other. The intermediate neutral region is usually the so- 
called area of high pressure, with its comparativly clear sky, 
light winds, and on the southern side falling, but on the 
northern side rising, temperatures. Just as the uprushes in 
a turbulent river afford the supply of water that overflows 
and descends into the little whirls, with their hollow centers, 
that dot the surface of the stream, so the high areas in the 
atmosphere furnish the descending air that feeds the ascend- 
ing whirls of the low areas. The first tendency of the whirls 
in both the river and the atmosphere is to move inward 
toward the source of supply as fast as this becomes exhausted, 
and if it is continually renewed, their motion may become 
very slow; the second tendency of the whirl is to move to- 
gether with the source of supply in the general direction down 
the stream,-or, in the case of the atmosphere, in the tem- 
perate zones toward the east and in the torrid zone toward the 
west. 

In connection with low area No. VII, the following signals 
were ordered: 9th, 5.30 p. m., northwest, lakes Superior and 


‘Pepin, except Sault Ste. Marie; 10.45 p. m., information at 


Buffalo and on Lake Ontario. 

VIII and IX.—On the 10th, a. m., pressure began to fall in 
Alberta on the northern side of high No. IV, and in accord- 
ance with previous analogies this depression must already 
have had considerable motion toward the southeast. Its 
path was generally north of our stations, and on the 12th, 
a. m., the low area extended from Wisconsin northward to 
Hudson Bay. On the 12th, p. m., the extreme southern end 
of this depression, whose existence can be barely traced dur- 
ing the 11th as an incipient whirl in Kansas, Iowa, and Wis- 
consin, had become a well-marked storm center on Lake 
Michigan, whose track is given as low No. IX. While No. 
VIII broke up and disappeared in British America, the south- 
ern area, No. [X, rapidly developed into a well-marked whirl, 
which moved eastward on the 13th over the St. Lawrence 
through New England into New Brunswick, where it was cen- 
tral on the 14th, p. m., after which it passed to the Atlantic 
Ocean and apparently broke up. 

In-connection with low No. LX, the following signals were 
ordered: 13th, a. m., southwest, from Cleveland to Oswego, 
information from Detroit to Sandusky; 9.50 a. m., storm from 
New Haven to Woods Holl section, information at New York 
and from Boston and section to Eastport, lakes Erie and On- 
tario; storm northwest, lakes Huron and Michigan and at 
Sault Ste. Marie, Marquette, and Houghton section. 14th, 
10.20 a. m., continue signals from Portland to Eastport, 
change Oswego to northwest; 3 p. m., information at Duluth, 
Lake Pepin, and Ashland. 15th, 10.30 p. m., information on 
Lake Erie. 

X.—This number is given to one of the more interesting of 
the numerous areas of low pressure that appeared in Arizona. 


The low barometer that reached a minimum at Yuma on the 
10th, p. m., apparently continued in that region until the 
14th, p. m., while areas of high pressure, forming a continu- 
ous belt of high pressure, prevailed over the Rocky Mountains 
to the north and east, and in fact extended, on the average, 
from the south Atlantic coast west-northwest to California 
and Oregon. The location of the center is too uncertain to 
justify plotting its track. After the breaking up of this belt 
of high pressure, on the 17th the low area in Arizona and the 
low No. XIII off the coast,of Oregon temporarily formed a 
continuous trough, and low pressure prevailed for several 
days along the entire Pacific coast, so that on the 18th, p. m., 
the lowest pressure of the month occurred at Yuma, 

XI.—On the 12th, p. m., pressure was falling in British Co- 
lumbia and Alberta. This depression remained at the north- 
ern end of our stations and evidently passed southeastward, 
until on the 17th, a. m., it was central at the mouth of the St. 
Lawrence, after which it passed to the Atlantic Ocean as an 
extensive storm center. 

In connection with this area, the following signals were or- 
dered: 16th, 9 a. m., southwest at Marquette, Sault Ste. Ma- 
rie, and Huron, information on Lake Michigan; 10.45 a. m., 
southwest storm at Buffalo, Erie, and Cleveland; 10.55 a. m., 
lakes Huron and Erie; 1.30 p. m., southwest, Ontario; 6 p. 
m., northwest, Lake Huron, Sault Ste. Marie, Marquette, 
Green Bay and section, Houghton, and Mackinaw section. 
17th, 12 m., northwest, Lake Huron, Sault Ste. Marie, Mar- 
quette, Mackinaw section, and Buffalo. 

XII.—This was a West Indian hurricane whose history be- 
longs to that of the North Atlantic storms, except only for the 
fact that on the 12th, and especially on the 16th, when its posi- 
tion and motion were as yet very imperfectly known, it was 
necessary to mention its existence in the general summary of 
weather conditions and to exhibit signals at Weather Bureau 
stations on the Atlantic coast as follows: 16th, 2 p. m., in- 
formation, from Key West to Cedar Keys; 4 p. m., northeast 
at Cedar Keys, Tampa, Key West, Punta Gorda, Jupiter; 
3.30 p. m., information at Jacksonville and section. 17th, 
10.30 a. m., change to information at Cedar Keys, Tampa, 
Punta Gorda, and Jupiter. 

XIII.—During the first half of October the general charac- 
teristic of the atmospheric movements was the prevalence of 
low areas over the Atlantic and of high areas over the United 
States, but on the 16th the inverse conditions began to pre- 
vail; the high areas prevailed to the east and farther to the 
west, leaving a series of indefinite low areas for several days 
over the western half of the United States. This series began 
with the appearance of low No. XIII a off the coast of north- 
ern California on the 16th, a. m., which depression, after ~ 
moving inward, disappeared over Idaho on the 18th and 19th; 
its track is given on Chart I, although confessedly very 
unsatisfactory. On the 18th, a. m., area XIII} appeared in 
Nebraska as an independent center in the general depression 
that extended from the upper Mississippi southwest to the 
Gulf of California and northwest to British Columbia. This 
depression may be traced as a continuous whirl and slight 
depression to the 20th, a. m., by which time it, with XIII ¢, 
formed a continuous trough from Wisconsin to British Col- 
umbia, although afterwards they separated as independent 
depressions. The map of the 18th, p. m., also shows a third 
independent low area, XIIIc, in British Columbia, where it 
had remained without motion and continued vacillating 
about that region until the 20th. On the latter date pressure 
was still decidedly below the normal from the Mississippi 
and Lake region west to the Pacific. Such a condition &s 
this frequently happens on the Atlantic Ocean and over the 
United States and probably also over the North Pacific. 
Within the general depression moderate and indefinite depres- 
sions appear and disappear until the approach of a high area 
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_ occasion for the formation of a decided whirl and low 
arometer in some portion of the general depression. In the 
resent case this event seems io bev been the approach of 
ow No. XV from the Pacific on the 20th. 

After XIII a, 6, and ¢ had united on the 20th the depres- 
sion lettered XIII abc-moved northeastward to the north 
of Lake Superior, bringing heavy weather on that lake. 

In connection with this area the following signals were 
ordered: 20th, 10.30 p. m., storm northeast at Duluth, south- 
east at Marquette; 2Ist, 11 a. m., southeast, lakes Michigan, 
Superior, Ontario, except northwest at Ashland, Houghton, 
and Duluth; information, Pepin. 

XIV.—This was a West Indian hurricane whose details 
belong in great part to the storms of the North Atlantic 
Ocean; it was first located on the 22d at about N. 23°, W. 63°, 
from which position it moved eastward until, on the 25th, a. 
m., it was at about N. 26°, W. 76°, being then north of the 
Bahamas; its path now turned to the northeast at a consid- 
erable distance from the Atlantic coast until, on the 3l1st, it 
was central in N. 53°, W. 27°. 

In connection with this hurricane, the following signals 
were ordered: 21st, 3 p. m., northeast, Norfolk section; 23d, 
2.20 p. m., storm northwest, 2.50 p.m., from Key West to 
Jacksonville and section; information, at 2.50 p. m., from 
Savannah to Hatteras; 8 p. m., change to northeast at Jupi- 
ter; 10.20 a. m., information signals, Lake Pepin, Duluth, 
and Ashland section. 24th, 2.10 p. m., continue signals from 
Key West to Charleston, and from Wilmington to Hatteras; 
2.40 p. m., information signals at Norfolk and section (except 
Hatteras) and Newport News; 9.50 p. m., southeast at Narra- 
gansett, Woods Holl and section; information at Boston and 
section. 25th, 10.50 a. m., change to information from 
Jacksonville to Key West; 1.50 p. m., northeast, Boston and 
section; 2.40 p. m., northeast at Sandy Hook, New Haven, 
New London, and Newport section; 10.05 p. m., continue 
northeast, Woods Holl and Narragansett section; 10.35 p. m., 
information signals at Eastport and Portland. 26th, 10.50 
a. m., storm northeast at Portland and Eastport; 3 p. m., 
continue Boston and section. 29th, 9.55 a. m., northeast, 
Narragansett and Woods Holl section and Newport section. 
30th, 10.30 p. m., northeast, Woods Holl, Henry, and Newport 
section ; saslleoenntion at Sandy Hook. 31st, 10 p. m., south- 
west, Portland; southeast, Eastport; southwest, Boston and 
section; change to southwest, Woods Holl, Narragansett, and 
Newport section. 

XV.—The general depression that had prevailed over the 
Rocky Mountain region from the 16th to 20th was evidently 
a southeastward extension of the low barometer that prevails 
in the northern Pacific, and is usually central in Bering Sea. 
A similar remarkable extension of the Atlantic low area will 
be recorded in the chapter on North Atlantic Storms. In 
the present case this depression culminated in the advance of 
low No. XV, which was off the coast of Washington on the 
20th, a. m., and central in British Columbia on the 20th, p. 
m. It disappeared on the 22d, a. m., in Assiniboia, only to be 
followed immediately by No. XVI, which was central on the 
22d, p. m., off the coast of Oregon. 

XVI.—This depression passed northeastward into Alberta, 


where it was central on the 23d, a. m., while at the same time 
the low pressure prevailing to the westward showed that No. 
XVI was but the eastern end of a much larger depression. 
By the 25th this had become central in Manitoba, after which 
it began a remarkable southeastward movement, leaving its 
western companion, No. XVII, far in the rear. By the 28th, 


p. m., No. XVI had reached the coast of South Carolina, and 
there are few instances on record in which the southeasterly 
movement of a low area has carried it so far to the east, the 
usual path being more southerly over Kansas, and possibly 
Indian Territory, with an occasional passage southward over 
Texas into the Gulf. Having reached the South Carolina 
coast low No. XVI turned northeastward and was off the mid- 
dle Atlantic coast on the 28th, p. m., and off Cape Cod on the 
29th, p. m., after which it appears to have died out. 

In connection with this low area, the following signals were 
ordered: 24th, 5.30 p. m., southeast, Houghton, Marquette, 
Sault Ste. Marie, Green Bay and section, Mackinaw section ; 
information signals at Milwaukee and section, Chicago, Grand 
Haven and section. 25th, 10.30 a.m., northwest, Lake Pepin, 
Duluth, and Ashland section; southeast, Alpena, informa- 
tion at Mackinaw and Saginaw Bay section; 5.30 p. m., 
northwest, Michigan, Houghton, and Marquette; southeast, 
Saginaw, Port Huron, and Sault Ste. Marie; 10.40 p. m., 
southwest, Lake Erie. 27th, 10.40 p. m., information at Nor- 
folk, Cape Henry, and Newport News. 28th, 10.35 a. m., in- 
formation at Delaware Breakwater; 1.40 p. m., storm north- 
east at Cape Henry; 10.50 p.m., information at Woods Holl 
and Narragansett Pier. - 

On the 26th, a. m., low No. XVI was moving rapidly south- 
eastward, and as stated in connection with that area, this 
southeasterly movement was taking place far to the eastward 
of the ordinary track of low areas. It is natural to associate 
this movement with the fact that the center of the hurricane, 
XIV, was at that time moving northeastward along the mid- 
die Atlantic coast. These centers were less ‘than 1,000 miles 
apart, east and west, on the 26th, a. m., and their movements 
may have mutually affected each other, but there is not much 
tangible evidence of this. The south and east movement of 
No. XVI changed on the 27th into a northeast movement 
as it followed No. XIV, which moved much more rapidly. 
That two such well-marked cyclones should cross each other’s 
track and change their directions of motions in such close 
proximity to each other well illustrates the mobility of the 
atmosphere, and the fact that the motion of each area is 
influenced largely by the independent thermodynamic changes 
that are going on within its own boundary quite as much as 
by the dynamic phenomena of the general atmospheric. 
motions. 

XVII.—This was central on the 25th, p. m., in Alberta. It 
moved eastward and then suddenly southward until, on the 
27th, a. m., it extended as an oval from Colorado to North 
Dakota; it then moved eastward, becoming a well-marked 
storm center on the 28th, and passed over Lake Superior; it 
broke up temporarily in the Lake region on the 30th, but 
developed into a new storm center that was central on the 
31st in the St. Lawrence Valley. 

In connection with this low area, the following signals were 
ordered: 27th, 9.30 p. m., storm northeast at Duluth, south- 
east at Marquette and Green Bay. 28th, 11 a. m., northwest 
at Duluth, Ashland, and Houghton; information signals at 
all other stations on lakes Superior, Michigan, and Huron. 

XVIII.—On the 29th, a. m., this low area was central in 
Alberta, while high No. XI was central in Utah and low No. 
XVII was over Lake Superior. Area No. XVIII moved 
slowly eastward, and No. XVII almost entirely disappeared 
as a separate center until, on the 31st, a. m., they may be 
considered as having united north of the Lake region. 

XIX.—This appeared on the 31st, p. m., in northern Alberta, 
and its further Elotery belongs to November. 
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NORTH ATLANTIC METEOROLOGY. 
[Pressure in inches and millimeters; wind-force by Beaufort scale. ] 


NORMAL CONDITIONS. 


The normal barometric pressure for October over the 
North Atlantic Ocean, as deduced from international simul- 
taneous meteorological observations taken at Greenwich noon 
and not reduced to standard gravity, is lowest, 29.70 (754), 
in a small oval including southern Iceland and southern 
Greenland. A similar oval of 29.70 (754) covers the North 
Pacific from the southern portion of Alaska to Kamchatka 
between N. 45° and N. 60°. The areas of highest pressure, 
30.10 to 30.16, cover the eastern portion of the United States 
and the eastern portion of the North Atlantic Ocean, and also 
that portion of the Pacific immediately west of California. 
The isobar of 29.90 incloses a depression that extends from 
the coast of Labrador to southern Sweden and northeastward 
over the Polar Sea to the North Pacific Ocean. 

As compared with September, the mean pressures in Octo- 
ber are higher over the entire United States, and also over the 
Arctic regions and the whole of Asia. The maximum rise is 
0.20 in central Asia, 0.10 in the Arctic region, and 0.10 in the 
central Rocky Mountain plateau. 

The general path of storm centers in October is appreciably 
the same as for September. The general velocity of move- 
ment of storm centers moving eastward over the United States 
is 26 miles per hour, and over the Atlantic Ocean 19 miles; 
the velocity of the West Indian hurricanes moving westward, 
16 miles, and during the time of recurving, when the motion 
is mostly northward, 9 miles. 

NORTH ATLANTIC STORMS. 


The following paragraphs give some account of the areas of 
low pressure and strong winds on the North Atlantic Ocean 
during October, 1894. Daily charts are compiled at the 
Weather Bureau showing the atmospheric conditions over the 
United States, Europe, and the Atlantic Ocean, as nearly as 
practicab!e at Greenwich noon, and afford a basis for approxi- 
mating the locations and paths of the more important areas 
of high and low pressure. 

The individual low pressures are enumerated as follows: 

A. This was central on the Ist, a. m., off the coast of New 

_ England, N. 38°, W. 67°, and was a continuation of area G 
of the month of September. The first few days of October, 
like the last few of September, presented numerous barometric 
depressions in the North Atlantic Ocean. On the Ist the 
hurricane area A was breaking up and by the 3d had merged 
with C and D, forming a large area central at N. 48°,"W. 43°. 
The hurricane A was encountered by the steamship Arabian 
Prince on the Ist in N. 35° 40’, W. 73° 20’. The combined 
low pressures A, C, and D moved slowly eastward and disap- 
peared on the 6th at N. 57°, W. 23°. 

B. This was the hurricane referred to as No. IV of the U. 8. 
series. It appears to have begun on the Ist off the coast of 
Panama and Colombia, and passed northeastward between 
Cuba and Yucatan on the 6th, northward through the eastern 
portion of the Gulf of Mexico on the 7th and 8th, and north- 
east on the south Atlantic and mid-Atlantic coasts on the 
9th and 10th. On the latter date it joined with low No. VII 
of the U.S. series, and on the 12th these were central over 
Newfoundland. On the 13th these united with low area F of 
the North Atlantic series, and the resulting depression broke 
up by the 16th. When passing through the Gulf, this hurri- 
cane was encountered by the Cayo Romano and the Johann 
Indwig on the 8th in about N. 27° 50’, W. 87° 45’; by the Ste- 
phen Bishop and Acme on the 9th. When passing over the 
Atlantic, this hurricane was encountered by the Allah and the 
Ben. Nevis on the 13th, by the Tauric and Elmville on the 
14th, and by the Anvers on the 15th. 


The low pressure that prevailed at the center of this hurri- 
cane and the intense violence of the winds over a very small 
region near the center are well shown by the following ex- 
tracts from the log book of the Johann Ludwig, Captain Jes- 
persen, which arrived at Pensacola in a disabled condition on 
the morning of the 14th: 


October 6, 8 a. m., N. 28° 45’, W. 86° 25’, wind NE. 10, barometer 29.96; 
8 p. m., N. 28° 38’, W. 86° 35’, wind E. to NE. 11, barometer 29.94. 7th, 8a. 
m., N. 28° 22’, W. 86° 58’, wind E. to NE. 11, barometer 29.86; 8 p. m., N. 28° 
15’, W. 87° 25’, wind E. 12, barometer 29.54. 8th, a. m., N. 28° 10’, W. 
88° 13’, wind E. 12, barometer 28.88; 8 p. m., N. 28° 03’, W. 87° 55’, wind 
NW. 10, barometer 29.50. 

From 8.30 a. m. to 10 a. m. of the 8th, nearly calm. Intensely disturbed 
sea. At 10a. m. of the 8th, wind shifted to north and barometer began to 
rise rapidly. The strongest wind occurred about 2p. m. of the 8th. At 


6.30 a. m., of the 8th, rigging was cut away to save vessel from capsizing. 


The sea was full of foam; and the sea, air, and clouds had seemingly merged 
into one. After sundown of the 8th to the morning of the 9th, wind moderat- 
ing from northwest; clear, settled weather by night of the 9th. 


C. This was central on the Ist at N. 50°, W. 38°, as a severe 
hurricane center. It moved slowly northeastward, but was 
joined on the 3d by areas A and D, forming a resulting oval 
depression and whirl that occupied the greater part of the 
Atlantic between Cape Breton and Ireland, but which broke 
up on the 6th in N. 55°, W. 25°. Among the vessels that ex- 
perienced this hurricane were the Pomeranian, Washington, 
and Buenos Ayrean on the 1st; Barbedian, Braunschweig, 
Tancarville, and Unionen on the 2d; Veendam, Washington, 
Sachem, Saale, Barbedian, and Othello on the 3d; Hungaria, 


| Scandinavian, State of Nebraska, Braunschweig, and Micmac 


on the 4th. . 

D. This small disturbance appears on the maps of the Ist, 
2d, and 3d. It moved from N. 40°, W. 55°, to N. 48°, W. 48°, 
after which it merged into the combined areas A and C. 

E. This was central on the 6th, a. m., in Labrador, and was 
a continuation of No. lof the U.S. series. It passed east- 
ward rapidly and was central on the 7th at N. 54°, W. 40°, 
after which the center moved northeast, passing between Ice- 
land and Scotland on the 10th and North Cape on the 12th, 
at which time low pressure prevailed in a trough reaching 
from this region southwest beyond the Azores, within which 
were included at least three separate whirls. On the 18th 
this low pressure rapidly moved southward over northern 
Europe, and on the 14th was central near the southern end 
of Sweden. On the 16th it was central in Russia. 

F. This was a continuation of U. 8. series No. V, which was 
central north of the Lake region on the 8th, a. m., and on the 
coast of Newfoundland on the 10th,a.m. The center now 
moved rapidly toward the east-southeast, joining with the 
smaller hurricane center, and on the 11th, a. m., it was central 
at N. 44°, W. 39°. By the 12th this depression had enlarged 
and apparently included two distinct whirls, but as observa- 
tions are missing from the central portion, we shall consider 
the general center at N. 45°, W. 30°. By the 13th this gen- 
eral depression had merged with B, forming an oval whose 
central lowest pressure was still not far from N. 45°, W. 30°. 
The two whirls B and F maintained their integrity until the 
15th, by which time they had united into one central at about 
N. 48°, W. 30°, and by the 16th had disappeared, leaving only 
a small depression, which appears to have moved southeast- 
ward toward Portugal, and passing over that region on the 
18th expanded into an extensive moderate depression over 
central Europe on the 19th. The following vessels reported 
low pressures and high winds in connection with this depres- 
sion: Hungaria, Scandinavia, Sedgemore, La Campine, Chi- 
cago, Martello, and Elmville on the 9th; Bovic, Virginia, Werra, 
and Durham City on the 10th; British Empire on the 12th. 
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G. This was the hurricane No. XII of the U.S. series. On 
the 10th pressure had begun to fall, and the winds had begun 
to show a cyclonic whirl off the coast of Venezuela west of 
Trinidad. This whirl moved slowly northward, and on the 


12th, noon, was near Martinique, approximately central at N .| 


15°, W. 63°. It was at this time undoubtedly of small di- 
mensions. 

At Port au Prince, Haiti, the observer noted low pressure 
on the 14th, noon, which continued until the 18th, noon, 
with clear weather, light winds, and no rain. 

Mr. Jos. Ridgway, Jr., observer at St. Thomas, sends the 
following account of the weather attending the hurricane: 

On the 13th, evening, it was reported here that there was a hurricane to the 
southwest of Barbados, but the daily weather reports did not indicate anything 
80 serious, though it had been quite plain some days that there was an evident 
barometric depression which indicated heavy rain (not unusual at this season), 
but nothing more. However, late at night (13th) and early morning we had 
wind strong from east to southeast, then south and southwest, with torrents 
of rain. Beginning on the night of the 12th, the rainfall here varied in differ- 
ent localities of the island from 70 to 100 lines (9 to 12 inches). Strange to 
say, at St. Croix there were but 30 lines. Judging from damage reported, 
wind must have blown at St. Lucia with hurricane force. Information from 
Veuxfort (south side) reports great damage to property in that district, many 
factories being wrecked, the English church also being destroyed, and the 
cane crop totally gone at Calderac and Deunery. The elds were quite sub- 
merged, and the sugar and cocoa crops of this island are considered to be en- 
tirely destroyed. Serious landslips and all roads blocked. 

By the 14th, noon, the center had passed to the north of St. 
Thomas, and had become the southern whirl in a depression 
that stretched northward to the St. Lawrence and included in 
its northern portion the low area No. IX of the U. S. series. 
According to the reports of the steamship Herschel, which 
left Santa Lucia at 1 p.m. of the 12th for New York, she 
was in the center of this whirl on the 16th, from 10 a. m. to 
8 p. m., during which period the barometer was always below 
28.20 and was lowest, 27.50, at 4 p.m. This low pressure is 
one of the lowest on record at sea level. The location was 
about N. 25° 40’ and W. 66° 35’. The hurricane winds and 
blinding rain that accompanied this center were of the sever- 
est type. At Bermuda, on the 16th, at 7 a. m., the barometer 
was 30.13, wind northeast, force 6, with indications of the 
approaching hurricane. On the 17th, 7 a. m., the barometer 
was 29.94, southeast, force 3, with heavy surf from the south ; 
at noon, 29.47, southeast, force 7; at 2 p. m., 29.45, northeast, 
force 9; at 4 p. m., 29.68, northeast, force 7, with a surf from 
the southeast, whence we infer that the storm center passed 
on the eastern side of Bermuda. On the 18th, noon, it was 
apparantly central at N. 34°, W. 60°, and was now the south- 
ern portion of a depression that extended northward beyond 
Labrador and included the low area No. XI of the U.S. series. 
As usual in such cases, the southern whirl now began to rap- 
idly die out and had disappeared on the 20th, while the north- 
ern center expanded and continued. Among the vessels ex- 
periencing this hurricane were the San Giorgio and the steam- 
ship Herschel on the 16th. The reports from numerous 
stations in Cuba on the 13th, 14th, 16th, aad 17th show that 
the low pressure throughout the island and the gusty, rainy 
weather induced considerable anxiety lest another hurricane 
similar to that of September was about to visit the island, 
and telegrams of information were widely distributed both by 
the authorities of Cuba and the United States. 

Mr. Rafael Junquera, observer at St. Jago de Cuba, communi- 
cates the following extracts from the log book of the captain 
of the Spanish steamer Antinog y Menendez coming from 
Manzanillo to that port; the steamer had to go into Niquero, 
a small port on the other side of Cape Cruz, to protect her- 
self-from the storm: 

Left Manzanillo for St. Jago de Cuba at 10.30 a. m., October 17, 1894; 
barometer, 29.98; thermometer, 79. 2 p. m., barometer, 29.85; thermome- 
ter, 80; wind moderate from northeast, sky cloudy, drizzling. 3 p. m., barom- 


eter, 29.80; thermometer, 80: wind fresh from southeast with violent gusts 
and torrential rain; lower clouds moving with moderate velocity from east- 


southeast, cumulus clouds from south-southwest. 4.30 p. m., barometer, 
29.79; thermometer, 77. 5.30 p. m., barometer, 29.70; thermometer, 77. 
6 p. m., minimum barometer, 29.67; thermometer, 78; anchored at Ni- 
quero; wind strong from southeast and much rain; the gusts of wind were 
very violent, inclining to southerly; lower clouds moved with great velocity 
from southeast, cumulus from southwest. 8 p. m., barometer, 29.74; ther- 
mometer, 79; wind weak from second and third quadrants; continuous rain; 
lower clouds moving at intervals with great velocity. 10 p. m., barometer, 
29.70; thermometer, 79. At midnight the wind changed to the southwest; 
rain. 3a. m., wind became weaker from first quadrant: mist. 2 p. m., win 
southeast and south; squalls. 8 p. m., wind south-southwest followed by 
rain. 3a. m., October 19, rain ceased, weather improving; barometer rising 
very slowly. 


The schooner B. Frank Nealley, on her route from New York 
to Puerto Rico, passed near the vortex of this storm in N. 30°, 
W.71° on the 26th, at 3a.m., when she had a north-northwest 
gale of about 70 miles, with the barometer 29.30, the wind 
having veered 8 points in twelve hours. The vessel was at 
one time probably within 100 miles of the center of the 
storm. 

H. This was the hurricane low No. XIV of the United States 
series. On the 20th the circulation of the winds indicated 
the presence of a disturbance north of the Windward Islands, 
central at about N. 20°, W. 60°; this moved slowly westward 
and by the 22d was at N. 23°, W. 64°, and by the 24th, at N. 
26°, W. 74°, at which time it was turning toward the north 
and northwest, and by the 26th, noon, it was central at N. 36°, 
'W. 68°. The northeasterly course of this storm was very 
rapid, being central on the 28th at N. 46°, W. 46°; on the 
29th, N. 49°, W. 40°; here its rapid progress ceased, being cen- 
tral on the 30th at N. 48°, W. 34°; 31st, N. 50°, W. 30°. On 
this latter date this area had approached the low area de- 
scribed under J as resulting from the breaking up of the area 
I G and which was then near the coast of Great Britain. 
Among the many vessels that encountered this storm were 
the following: La Flandre, Manitoba, Francisco, and Spain, 
all of which report pressure below 28.8 on the 28th; Massa- 
chusetts, American, Donau, and Maryland, which report the 
lowest pressure, 28.2, on the 29th; Amsterdam on the 30th. 

I. This was a continuation of low No. [X of the U.S. series, 
which was central over Lake Huron on the 13th, noon, and 
over the mouth of the St. Lawrence on the 15th, noon. At 
this time the hurricanes B and G were respectively east and 
south of J, and an extensive area of high pressure was extend- 
ing southwestward over Iceland and the North Atlantic, while 
an equally extensive area of low pressure was advancing south- 
eastward over the Dominion of Canada. Under these circum- 
stances the low area J ceased its eastward motion on the 15th 
and was overtaken by the depression approaching from 
Canada, which was No. XI of the U.S. series. The combined 
area was central in Labrador on the 17th, while the hurricane 
G extended and was included in the same general depression. 
On the 18th J was central near the Straits of Belle Isle, and 
on the 19th at about N. 53°, W. 50°. After this date the 
hurricane G died away or was merged into J and the com- 
bined depressions extended on the 20th as an oval trending 
northwest and southeast and central at about N. 50°, W. 37°, 
while the combined depressions B and F were in the Bay of 
Biscay. On the 2Iist these low areas BF and J G formed 
the eastern and western end of a trough that reached from 
Newfoundland to Denmark, and on the 22d, noon, this trough 
of 29.7 had extended southwestward by combination with the 
hurricane H, so that it stretched from the Bahamas over Ber- 
muda and the Azores to southern Ireland and England and 
western France, while a little farther to the east an adjoining 
depression extended into Russia. This long trough, which is 
a phenomenon rarely presented on the Atlantic, was immedi- 
ately broken up by the rapid movement of an area of high 
pressure southeastward over the United States and a corres- 
ponding movement northward over the Mediterranean, so that 
!the map of the 24th shows the depression / G central as a 
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severe storm over Ireland and the hurricane H central near 
the Bahamas, while high pressures prevailed between these 
two depressions as also over central Europe and over the 
United States. From the 25th to the 30th J G broke up into 
several whirls, some of which moved northeastward over 
Sweden and others lingered in the neighborhood of Great 
Britain. Among the vessels that encountered the low areas 
Tand I G were the Obdam, Hecla and Meier on the 18th; 
Brazilian and Pomeranian on the 19th; Bayonne and Zaan- 
dam on the 20th; Hecla and Suram on the 23d; Pomeranian, 
Manitoba, Venetia, Donau, and Acme on the 24th; Venetia and 
Christine on the 25th. 
OCEAN FOG. 

The limits of fog belts west of the fortieth meridian, as 
reported by shipmasters, are shown on Chart I by dotted 
shading. Near the Banks of Newfoundland fog was reported 
on 13 dates; between the fifty-fifth and sixty-fifth meridians 
on 5 dates; and west of the sixty-fifth meridian on 3 dates. 
Compared with the corresponding month of the last seven 
years, the dates of occurrence of fog near the Grand Banks 
numbered 1 less than the average; between the fifty-fifth and 
sixty-fifth meridians, 1 more than the average; and west of 
the sixty-fifth meridian, the number was the average for 
October. 

OCEAN ICE. 

The positions of icebergs and field ice reported for October, 

1894, are shown on Chart I by crosses. , 


The following table shows the southern and eastern limits 
of the regions within which icebergs or field ice were reported 
for this month during the last twelve years: 


Southern limit. Eastern limit. 

Month. Lat. N. |Long. W Month, Lat. N. |Long. W 

October, 1883 .......06- 46 56 46 22 || October, 1883.......... 2 22 
October, 1884 ........-. Off Cape | Race. || October, “ 
October, 1885 .....+0.+ 48 21 47 12 || October, 1885 pvevceeees 48 21 47 12 
October, 1886 .....++.+. 41 49 43 || October, 1886.......... 46 © 46 37 
October, 188' oe 42 50 02 || October, 1887.......... 42 50 02 
October, 1888 .....+..+- 51 43 55 36 || October, 1888.......... 51 43 55 36 
October, 1889 .....+.... 44 32 49 28 || October, 1889.......... 46 30 45 59 
October, 1890 .....+.++- 44 47 49 33 || October, 1890.......... 47 56 45 
October, 1891 48 04 2 27 October, 3 27 
October, 1892 ‘Straits of BelleIsle|| October, 1r892.......... 52 34 51 00 
October, 1893 ....+00+++ 49 57 59 32 || Netober, 1893........++ 52 47 51 16 
October, 1894 .....5e00+ 45 11 49 05 October, 1894.....++.++ 48 33 48 10 
MEER 46 24 50 30 | 48 17 48 37 


Ice was reported south of the fiftieth parallel on 11 dates: 
Ist, 2d, 3d, 4th, 11th, 12th, 13th, 14th, 16th, 19th, and 2Ist. 
For October, 1893, ice was reported south of the fiftieth paral- 
lel only on 2 dates. In an area extending from the Straits 
of Belle Isle to near the fifty-second meridian ice was reported 
on 6 dates: Ist, 2d, 5th, 6th, 10th, and 11th. The southern 
limit of ice was about one and one-half degrees south of the 
average southern limit for October; and the easternmost ice 
reported was about one-half degree east of the average. 


> 


TEMPERATURE OF THE AIR. 
[In degrees Fahrenheit. 


The distribution of the monthly mean temperature of the 
air over the United States and Canada is shown by the dotted 
isotherms on Chart II; the lines are drawn over the high 
irregular surface of the Rocky Mountain platean, although 
the temperatures have not been reduced to sea level, and the 
isotherms, therefore, relate to the average surface of the 
country occupied = our observers; such isotherms are con- 
trolled largely by the local topography, and should be drawn 
and studied in connection with a contour map. 

DIURNAL PERIODICITY. 

The regular diurnal period in temperature is shown by the 
hourly means given in Table V for all stations having self- 
registers. 

NORMAL TEMPERATURE. 

In Table II, for voluntary observers, the mean tempera- 
ture is given for each station, but in Table I, for the regular 
stations of the Weather Bureau, both the mean temperatures 
and the departures from the normal are given for the cur- 
rent month. In the latter table the stations are grouped by 
geographical districts, for each of which is given the average 
temperature and departure from the normal; the normal for 
any district or station may be found by adding the departures 
to the current average when the latter is below the normal 
and by subtracting when it is above. 


DEPARTURES FROM NORMAL TEMPERATURE FOR OCTOBER, 1894, 
As compared with the normal for October the mean tem- 


ratures for the current month were decidedly in excess in|? 


ntario, Quebec, and southwestward to Kansas, Nebraska, and 
Texas. The ridge of greatest excess includes the following: 
_ Rockliffe, 5.2; Chatham, 4.2; Kingston, 4.0; Parry Sound, 
43; Topeka, 5.8; Wichita, 3.7; Dodge City and Abilene, 3.6. 

Considered by districts, the mean temperatures for the cur- 
rent month show the following departures from normal tem- 
peratures : 


2 


Positive departures: New England, 2.1; middle Atlantic’ 
0.9; west Gulf, 1.1; Ohio Valley and Tennessee, 0.7; lower 
Lake, 2.0; upper Lake, 1.7; North Dakota (extreme north- 
west), 1.4; upper Mississippi, 1.3; Missouri Valley, 2.4; 
northern slope, 2.0; middle slope, 3.2; southern slope (Abi- 
lene), 3.6; southern plateau, 2.2; middle plateau, 1.8; north- 
ern plateau, 0.2; north Pacific, 1.0; south Atlantic, 0.0. 

Negative departures: Key West, 1.3; east Gulf, 0.8; north 
Pacific, 1.4; southern Pacific, 0.3. 

For certain voluntary stations of rather long periods of 
observation the normal and extreme mean temperatures and 
the departures are shown in detail in Table X a, which is 
now placed among the meteorological tables instead of being 
inserted in the text as heretofore. 


YEARS OF HIGHEST MEAN TEMPERATURE FOR OCTOBER. 


The mean temperature for October, 1894, was the highest 
on record at regular Weather Bureau stations as shown in the 
following table, which also gives the highest previous record : 


October, 1894. Highest previous. 
Stations. M 
ean ure 
| Temper- | Year, 
tare, normal, ature. 

Corpus Christi, 4.8 1.8 4-7 
61-4 3-7 59-8 1893 
Topelta, Kans 59-9 590-3 1892 
Kansas City, Mo 59-4 59-0 I 
Parkersburg, W. 1-7 1893 
Vineyard Haven, 56.6 3°5 1893 
Nantucket, Mass 54.2 1893 


YEARS OF LOWEST MEAN TEMPERATURE FOR OCTOBER. 


The mean temperature for October, 1894, was not the 
lowest on record at any regular Weather Bureau stations. 


| 
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MAXIMUM TEMPERATURE. 

The maximum temperatures of the month at regular sta- 
tions of the Weather Bureau are given in Table I, from which 
it appears that the highest maxima were: Yuma, 101; 
Tucson, 97; Los Angeles, 96; Red Bluff, 95; San Luis Obispo, 
94; Abilene, 93; Sacramento, Fresno, and Oklahoma, 92; El 
Paso, 91; Corpus Christi, Montgomery, and Jacksonville, 90. 

The lowest maxima were: Tatoosh Island, 58; Eastport, 
61; Port Crescent, 62; Port Angeles, 63; Neah Bay, Bast 
Clallam, and Sault Ste. Marie, 64; Pysht, 65; Fort Canby, 
66. 

YEARS OF HIGHEST MAXIMUM TEMPERATURE FOR OCTOBER. 


_ The maximum temperatures for October were the highest 
on record at regular Weather Bureau stations, as shown in the 
following table: 


October, 1894. Highest previous. 
Stations. 
Excess 
Temper- 
Maximum. | above previ- Year. 
ous ature. 

TUCSON, 7 ° 97 1881 

Corpus Christi, Tex ° 

San Francisco, Cal +2 

* Frequently. 


MINIMUM TEMPERATURE. 

The minimum temperatures of the month at regular sta- 
tions of the Weather Bureau are given in Table I, from which 
it appears that the lowest minima were: Lander, 15; Helena, 
16; Idaho Falls and North Platte, 18; St. Vincent, 19; 
Pueblo and Valentine, 20; Denver, Cheyenne, Santa Fe, Bis- 
marck, and Williston, 21. 

Among the highest minima were: Key West, 70; Jupiter, 
62; Tampa, 57; Titusville, 56; Jacksonville and Port Eads 
52; Charleston and Pensacola, 50. 

YEARS OF LOWEST MINIMUM TEMPERATURE FOR OCTOBER. 


The minimum eens for October were the lowest | New 
e 


on record at regular Weather Bureau stations, as shown in the 


following table: 


Lowest previous. 


Minimum. | low previ- Year. 


San Diego, Cal 45 ° 45 1872 


MONTHLY MEAN TEMPERATURE. 


For the regular stations of the Weather Bureau the monthly 
méan temperature is the simple mean of all the daily maxima 
and minima; for voluntary stations a variety of methods of 
computation is necessarily allowed, as shown by the notes 
appended to Table II. 

uring October, 1894, the highest mean temperatures at 
regular Weather Bureau stations were: Key West, 77.7; 
Jupiter, 76.0; Corpus Christi, 74.8; Yuma, 74.6: Galveston, 
74.4. The lowest mean temperatures were: St. Vincent, 
42.4; Havre, 45.0; Bismarck, 45.1; Port Crescent, 45.2; 
Pysht and Port Angeles, 46.8. 


DAILY AND MONTHLY RANGES OF TEMPERATURE. 


The greatest daily range of temperature is given for each 
of the regular Weather Bureau stations in Table I, which also 
gives data from which may be computed the extreme monthly 
ranges for each station : 

Greatest daily ranges ——Large values: Rapid City, 52; 
North Platte, 51; Pueblo, 50; Valentine, 49; Lander, 48; 
Idaho Falls, 47; Denver and Winnemucca, 46; Tucson and 
Fort Smith, 45; Abilene and Dubuque, 44; Havre, 43; Yuma, 


OcToBER, 1894, 


Carson City, Topeka, Huron, St. Vincent, and La Crosse, 42. 
Small values: Tatoosh Island, 12; Key West, 15; Hatteras 
and Fort Canby, 16; Block Island, 17; Nantucket, Astoria, 
og Port Angeles, 18; Jupiter, 19; Galveston and Seattle, 
Extreme monthly ranges.—Large values: Pierre, 66; Valen- 
tine and North Platte, 65; Pueblo, 64; Topeka, 61; E] Paso, 
60. Small values: Key West, 17; Tatoosh Island, 18; Fort 
Canby, 24; Jupiter, 25; Nantucket, 28; Block Island, 29. 


LIMITS OF FREEZING TEMPERATURE. 


The region within which the air has had a freezing tem- 

rature at some time during the month is bounded by the 
isotherm of minimum 32°. The isotherm of minimum 40° 
presents, approximately, the boundary of the region within 
which severe frosts are likely to have occurred. During the 
gy season these lines are shown on the chart of snowfall, 

o. V. 

The line of minimum 40° passes from Delaware southwest 
to northern Georgia, and thence west to central Texas. 

The line of minimum 32° passes from northern Maine 


‘| southwest to northern Texas, and thence northwest to Al- 


berta. 
ACCUMULATED TEMPERATURES. 


From January | to the end of the current month the average 
temperature for each geographical district was above or below 
the normal by an amount that is given in the last column of 
the following table. The accumulated monthly departures 
from normal temperatures, as given in the second column, 
may be used for comparison with the departures of current 
conditions of vegetation from the normal conditions. 


Accumulated Accumulated 
departures. departures, 
Districts. Districts. 
ver- Aver- 
Total. age. Total. age. 
° | we ° ° 
I. e OBE... S 
South Atlantic............- 0-7 | Middle plateau ........... —8 — 09 
Hast Gulf 0.0 Northern platean......... — 04 
West Gulf 9 o.1 | Northern —ag 
Ohio Valley and Tennessee 1-6 || Middle Pacific ............ — 1.0 
Lower Lake............++++ 2-5 || Southern Pacific .......... —21.9| —2.2 
r 2. 
North Dakota (Ex. NW.)... oa 
Mississippi......... 2.6 
issouri Valley ..........- 2. 
Northern slope ...........+ 
Middle slope ...........+.. 0-8 
Southern slope ( Abilene).. o-5 


PERIODS OF HIGH TEMPERATURE. 


The maximum temperatures of October occurred prin- 
cipally at the following periods: 

(A) On the Ist the maximum temperature of the month 
occurred in Mississippi, Alabama, and North and South Caro- 
lina. On the 2d this warm wave had extended northward so 
as to affect the greater part of the Gulf and south Atlantic 


on the 4th southern New England. 

(B) The maximum temperature of the month occurred on 
the 3d at a few stations in Washington, Oregon, and Califor- 
nia, and on the 4th throughout nearly the whole of the Pacific 
States and Arizona; on the 5th and 6th this warm wave 
reached New Mexico and Colorado. 

(C) On the 15th the highest temperatures occurred in the 
northern portions of Minnesota and Montana. During the 
16th this warm wave spread southward into Nevada, Idaho, 
Wyoming, South Dakota, Iowa, Wisconsin, Michigan, and 
Lake Huron. This southward movement continued, and by 
the 19th or 20th had covered Kansas, Indian Territory, Mis- 
souri, Illinois, Indiana, and northern New England. This 


was the closing warm wave of the month, and it ended by 


States, on the 3d it covered the middle Atlantic States, and - 
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‘bringing the maximum temperature of the month to Arkan- 


gas on the 23d. 
PERIODS OF LOW TEMPERATURE. 

The minimum temperatures of October occurred prin- 
cipally at the following periods: 

(A) On the 7th in Montana and Idaho, and on the 8th or 
9th at a few stations in South Dakota, Nebraska, Missouri, 
Wisconsin, and Upper Michigan. 

(B) On the 13th or 14th the minimum of the month gen- 
erally occurred throughout the upper Mississippi Valley and 
the upper Lake region; this low temperature moved south- 
eastward, and by the 15th had brought the minimum temper- 
ature to Tennessee, Alabama, Georgia, the interior of North 
and South Carolina, and the greater part of the Appalachian 
region and southern New England. On the 16th the minima 
occurred along the entire coast from South Carolina to Maine. 
: (C) On the 28th the lowest temperatures occurred at Salt 
Lake City, Laramie, Sacramento, and Fresno. By the 29th 
this low temperature had spread southward over portions 
of Arizona, New Mexico, and Colorado, and by the 30th over 
Texas, Louisiana, Kansas, and North and South Dakota, and 
by the 31st over Missouri, Arkansas, and northern Florida. 


REGIONS OF 20° RISE IN TWENTY-FOUR HOURS. 


The daily weather charts show by heavy dotted lines the 
regions within which the temperature has risen 20° in the 
preceding twenty-four hours. The following list enumerates 
all of these regions and gives the dimensions of the principal 
axes in miles: 

(A) Ist, a. m., Colorado and Nebraska, 500 by 200. 

B) 2d, a. m., Illinois and Wisconsin, 300 by 100. 

C) 3d, a. m., West Virginia and Ohio, 200 by 100. 

D) 8th, p. m., Montana and Nebraska, 400 by 100; 9th, 
a.m., South Dakota, Wyoming, and Colorado, 500 by 300. 
This area of rising temperature in advance of high area No. 
IV, and in the rear of low No. VII, which was then central 
in Manitoba, can hardly be explained, except as being due to 
the dynamic warming of the descending air. 

(E) 16th, a. m., Kentucky, Indiana, and Ohio, 300 by 200. 
This is a case of a warm area between high pressure No. V 
on the south and low No. XI on the north; southerly winds 
and cloudy morning skies were followed by southerly winds 
with a clear sky. The warm area was on the north or de- 
scending side of the Appalachians, and if there was a slight 
dynamic warming, it must have been superadded to the clear 
sunshine. 

(F) 20th, a.m., 100 by 200, Manitoba and Minnesota. This 
rise of 20° must be attributed to the change from cold north- 
east winds and clear sky to warm southerly winds and cloudy 
weather. 

(G) 23d, a. m., 300 by 200, western Montana. This warm 
area was immediately to the south of low No. XVI, which was 
then central in Assiniboia and Alberta; southerly winds were 
blowing down the northern Rocky Mountain slope; the clear 
skies had become clouded and rain was rapidly approaching; 
sunshine had been cut off from the surface of the ground, 
but the protection from radiation and the direct radiated 
heat from the clouds and the dynamic warming of the chi- 
nook wind must have combined to produce this rise in tem- 
perature. 24th, a. m., the rise in temperature shown by the 
preceding map extended rapidly south and east, and now cov- 
ered the region from Assiniboia to Kansas and Wyoming, 
averaging 400 by 600. The maximum rise in temperature in 
twenty-four hours was 32°, at Rapid City, where the sky had 
remained clear throughout with southerly winds, so that no 
doubt can remain that high area No. X, off the coast of Cali- 
fornia, which produced the southwest winds and rain through- 
out the western Rocky Mountain slope, as shown on this map, 
was now producing the foehn wind on the eastern slope. 
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(H) 30th, a. m., 400 by 200, Montana and Assiniboia; the 
maximum rise in twenty-four hours was 24° at Havre and 
Swift Current. This warm region was located with reference 
to low No. XVIII, precisely as was the preceding region (G) 
with reference to its low area, and the rise in temperature 
must have been principally of dynamic origin. . 

(I) 31, a.m., 300 by 100, Nebraska and South Dakota. This 
warm region represented a change from cold westerly winds 
and clear sky to warm northwest winds and partly cloudy 
weather; the greatest rise was 24° at Valentine. On the 
31st, p. m., this area appeared in Missouri, 300 by 100. 


REGIONS OF 20° FALL IN TWENTY-FOUR HOURS. 


A fall of temperature of 20°, or more, in twenty-four hours 
is indicated on the Daily Weather Map by inclosing the region 
within which this occurs by a heavy dotted line. According 
to recent instructions such falls are no longer to be regarded 
as technical cold waves, the exact definition of which is given 
in the subsequent paragraph. The following list enumerates 
the regions of 20° fall for the month of October and the di- 
mensions of the principal axes are stated in miles: 

(A) Ist, a. m., 400 by 100, Lake Huron and Ohio. 

(B) 3d, p. m., 200 by 100, Iowa, Illinois, and Wisconsin. 

(C) 6th, p. m., 800 by 400, Montana, Idaho, Wyoming, and 
western Nebraska. 7th, a. m., 300 by 300, Wyoming and Col- 
orado; 7th, p. m., 800 by 300, Wisconsin, Iowa, Nebraska, 
Kansas, Colorado, and Texas. 8th, a. m., three small areas, 
100 by 100, Minnesota; 300 by 200, Missouri, and 100 by 100 
in Indian Territory; 8th, p. m., two small areas, 200 by 100, 
Indiana and Ohio; 100 by 100, Mississippi. 9th, a. m., two 
small areas, 100 by 100, Ohio; 200 by 200, Mississippi. 

(D) 10th, a. m., 400 by 200, Wyoming and Colorado. 

(E) 16th, p. m., 200 by 100, Assiniboia. 17th, a. m., 200 
by 300, Alberta and Saskatchewan. 

(F) 25th, p. m., 100 by 100, South Dakota. 26th, a. m., 600 
by 400, South Dakota, Nebraska, Kansas, Colorado, and 
Indian Territory. 

(G) 28th, a. m., 300 by 200, Utah and Colorado; 28th, p. 
m., three areas stretching almost continuously from Minne- 
sota to central Texas, 1,100 by 200. 29th, a. m., 100 by 100, 
northern Texas; 29th, p, m., 100 by 200, Illinois. 

(H) 31st, a. m., 300 a 300, Alberta, Assiniboia, and Mon- 
tana. 

_COLD-WAVE SIGNALS FOR OCTOBER. 


According to recent instructions (No, 75 of 1894) the cold- 
wave signal, namely, the white flag with black center, will be 
displayed during the months of March to November, inclu- 
sive, whenever, in the judgment of the forecast official, the 
fall of temperature in twenty-four hours is expected to be at 
least 18° and to reach at least 32° in the district north of Ar- 
kansas and between the Mississippi River and the Rock 
Mountains, including Minnesota; at least 16° and to reac 
36°, in the region of Tennessee and North Carolina and east 
of the Mississippi River, including St. Louis; at least 16° and 
to reach 40°, in all other districts east of the Rocky Mountains, 
except along the Gulf coast and in Florida; at least 16° and 
to reach 42°, along the Gulf coast and in Florida. During the 
months of December, January, and February the first limit 
remains the same, but the second limit is placed 6° lower. 
When cold-wave signals are not ordered and the temperature 
falls 4° more than the first limit and reaches to 4° below the 
second limit, such falls will be considered as cold waves 
without signals. 

In accordance with these instructions, the following cold- 
wave signals were ordered during the month of October: 

6th, p. m., Huron and Moorhead. 

7th, a. m., Yankton, Omaha, Concordia, Wichita, Topeka, 
St. Paul, Minneapolis, Des Moines, Dubuque, Davenport, 
Keokuk, Sioux City, and La Crosse. 
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25th, a. m., Rapid City, Pierre, Huron, Yankton, Denver, 
Pueblo, Valentine, North Platte, Omaha, Concordia, Wichita, 
Dodge City, and Kansas City. 

27th, a. m., Rapid City, Che nne, Denver, and Pueblo. 

28th, a. m., Omaha, Concordia, Wichita, Topeka, St. Paul, 
Moorhead, Duluth, Minneapolis, Des Moines, Dubuque, Dav- 
enport, Keokuk, Sioux City, Springfield, Mo., Columbia, Kan- 
sas City, and La Crosse. 

DEW AND HOAR FROST. 


The invisible moisture in the atmosphere condenses upon 
cold surfaces when the latter are cooled below the so-called 
dew-point. No method of measuring the amount of this 
deposition has as yet been introduced into use at Weather 
Bureau stations owing, in part, to the necessary delicacy and 
expense of the apparatus. This deposit of dew is quickly 
evaporated by the wind and sunshine; it is, therefore, only a 
temporary abstraction from the atmosphere; it does not 
enter into the sap of a plant unless it drops on the ground 
and penetrates as water to the roots. When frost-work and 
dew are deposited on elevated and dry places, such as the tops 
of houses, rocks, and mountains, the vapor may be considered 
as abstracted from the free atmosphere, but when they are 
deposited near the surface of the ground in damp, wet places, 
the vapor must be considered from the following different 
point of view. There is a steady and slow movement of the 
water from the lower strata of the soil up toward the surface 
where it is evaporated into the free atmosphere; during the 
daytime the wind carries this moistur. away, but during the 
nighttime the still air near the surface of the ground becomes 
saturated for two reasons, namely, first, it is cooled by contact 
with the cool ground and, second, the moisture from the 
warm layers of soil a few inches below the surface continues 
to rise, and as it is not carried away by the wind, saturates 
the adjacent air and deposits itself, either as dew or frost, 


upon every blade of grass, or, as ice needles just below the/|& 


topmast layer of gravel; such deposits are, therefore, simply 
one step in the transition from soil water to atmospheric 
vapor. The ice formation is oftentimes ve 
mass of needles, several inches high and covering a large area 
almost continuously, represents a layer of water of that depth 


and shows how much moisture would be given up by the soil | # 


to the air were it not retained by freezing at the surface. 
These ice needles are eventually thawed in the sunshine and, 
at least in part, remain in the soil as water. The frozen 

und, or “depth to which frost penetrates,” presents a simi- 
ar case of soil moisture conve 


saved to the soil, but becomes a barrier that prevents the 
water at greater depths from being lost during the winter, and 


in this respect, therefore, acts as beneficially as a layer of |® 


snow. 
Observers who can keep a record of the amounts of dew, or 


frost, or the depth of frozen ground, would confer a favor by 
reporting these items from month to month. 
FROSTS. 


The frosts reported by the voluntary observers of the| ga 


Weather Bureau usually have reference to the injury done to 
tender plants, and the classification “light” or “heavy” de- 
pends peep entirely upon the nature of the plant. In gen- 
eral, it may be assumed that a light frost will injure the most 
sensitive vegetables that are raised by methods of forcing, 
while the heavy frosts will injure hardy fruits and grains 


that ripen in the open air. In both cases, however, the extent | BY 


of the injury will largely depend upon the location of the 


plant, namely, whether in a quiet valley or on an elevated 
spot. The meteorological phenomenon of hoar frost accom- 
panies the occurrence of a frost properly so called by the ag- 
riculturist; a freezing temperature without hoar frost is a 


important; a/|¢ 


into ice on its way up into | X 
the atmosphere, and which by being frozen is not only itself Gece 


dry freeze or a cold wave, according to its intensity. The 
isotherms of minimum 40° and minimum 382° are shown on 
Chart V. 

The principal frosts of October occurred in the southern 
portion of the United States as follows; Alabama, 10th, 31st; 
Arkansas, 9th, 30th; Georgia, 14th, 16th; Louisiana, 9th, 
30th; New Mexico, 28th, 29th; Texas, 29th, 30th; California, 
28th, 29th. 

The following table shows the dates of the occurrence of 
the first light and heavy frosts and the first snow of the sea- 
son at the respective stations. When the observer makes no 
mention of frost the first occurrence of a minimum tempera- 
ture of 32° is selected and the date is given in the table. The 
dagger at the right of the name of the station indicates, there- 
fore, a minimum temperature of 32° with or without frost: 

Dates of first light and heavy frosts and snow, October, 1894. 


First frost. | First frost. 
State and station. : | State and station. 
is Si 
3 3 3 
= i} = 
FIOTONCE TO Las Animas 3 |-coce 
Maple Grove TOS | Pagoda ( near) 26 
Union Springs..........- 15 | Middletown 36 |. 
Valley Head...........++ 14 | New Hartford 16 
Arizona i New 16 |. 000 
Arkansas. | 7\ 
Bee Branch... B | Southington “16 
Blanchard Springs @ | South Manchester......./...... 12 
Camden 9 BO |) Voluntown 7 
Fort @ |cvcve Millsboro ........+ 1S | 16 
Hot Springs f..........++ BE |) 12 
eesees Ferry ........++ B | Seaford 12 
Kirby JP of Columbia. 
Little Rock ..........++« OT | Washington............. 7 
Luna Landing ........... 9 GE Adairsville TS 
Newport | 9g | Blakely Bt 
Stuttgart 9 | Hephzibah ...........+++ ES 
Healdsburg .........-+++ 8B 9B 
Independence ........... I 
Shasta Springs .... 25 | § 
Gold Hill f 2 | Fort Sheridan........... 


i 
“= 

| 

| 
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Dates of first light and heavy frosts and snow—Continued. 


First frost. 


State and station. 


First frost. 


State and station. 


Light. 
Heavy 


First frost. 


State and station. 


| Light. 


State and station, 


IUinois—Cont’d. 


Griggsville 3 
Herrins Prairie....... 
Jordans Grove .......... 


ccc 


9 

14 

84 

Mattoon 2 | 

9 


Mount Pulaski.......... 


Springfield ... 
Sycamore... 


Bedford 
ambridge City ..... 
Columbia City 
Columbus 

onia Springs t ..... 
Delphi 


Hammondft........ 3 
Huntingburg § 


Huntington | 
Indianapolis 

Jeffersonville ......... 
Lafayette. 
6 
Plymouth IO 
Princeton t 
Rock villef ..... 


Shelbyvillet ees 
WORE... 
Terre 
Eufaula 


10 
6 
6 
9 

Veva é 

29 

30 

30 

3° 
8 


28 


Clinton 


College cesses 
Co. ege Springs = 


Forest City ............ 


% 

4 


ces 
Grand Meadow .......... 
| 
Independence ........... 
Indianolaf 

I | 


Larra 


Mount Pleasant............... 8 


| Coldwater 
* || ColUMbUS 


| 
| Burlington ......... cones 


| Eldorado........ lay 


Topeka. 


| Washi 


Yates 


Carrolitonf ... 
| Cattletsburg .. 


88 


| Eubank ...... 


| Greendale..... 
Greensburg 


| Pellville 


| Princeton ; 
200080 9 

| She ACY. 
5 


Springfield 


Jowa—Cont’d, 


Ogdent...... 


Osceola....... 
9 


6 


Rapids... 


ccc 


Spirit 


Webster 


Kansas. 
« 
Beloit ..... 
Blaine..... 


Cunningham, 
Dodge City...... 


| Eureka 


GOVOT.. ce 


Independence 
Ionia. 


bo... 
Macksvillef. 
Marion ...... 
Morton.... 
Mount Ho 
Ness CityT.. ee 


Wakefield ....... 
Wamego..... 


Wellington.............. 
Wichite 


lington ... 


Fords Ferry 
Franklint..... 


Harrodsburg........ 


Matlock 5 5 


Mount Sterling 


9 


Paducah 


mo 


Louisiana. 


Alexandria eels 
Amite 
Baton Rouge 30 |. 
Cameron..... 
Cheneyville 
Clinton...... 
Coushatta 
14 


. 
000 
Jeanerette.....0. 

fayette........ 
Lake Providence ........ 
LAWTONCE 
Liberty 
Melvil 
MOMTOC,.. 
Natchitoches ............! 
New Iberia 
Opelousas 
Oxford...... one 


Shreveport .......- 
Sugartownf........ eee 
Wallace 


West Jonesportf.......- 


Maryland. | 
Bachmans Valley 
Baltimore..... eos} 


Charlotte Hall......... 14 
College Park 


La Plata ft 
Mardela 12 
Mt. St. Marys College....| 12 
Oakland ......... 
Pocomoke City......+++-| 12 


Solomons...... 7 
SUDNYSIAE, 
Taneytown 


BOCK. 
lassachusetts, 


Andover 
BOSton 
Brockton 
Chestnut Hill 
Fall River 12 
Fitchburg 
Long Plain 

WEL] 
Ludlow Center 12 
Mansfield 
Middleboro... 
22 


Somerset ....... 


Ball Mountain.........++ 

irming 
BOON 
Charlevoixf.. 
Detroit 
Fairview 
Grand Haven 


Grand Rapids..........++ 


OEE. 


Kalamazoo 
i 


Mayville 


Old Mission 


1S 


Bo 


_ 10 
Northport 


Michigan—Cont'd. 


Port 


Stanton......... 


a, 
Beardsley 
Belle Plainet............|. 
Bird 
Blooming Prairie ....... 
Bonniwells Mills........!. 


Cambridge 
Camden 
Campbell 
Clearwater 
Collegeville 
Crookston 


Duluth 
Farmington 
Fergus Falls .........++- 
Fort Ripley ........ 
Granite 
Lake Winnibigosish ft... 
Leech Lak 


Rolling Green. oe 
St. Cloud 
St, Olaf........ 


St. Vincent 
Sandy Lake Dam........!. 
Sauk Center 
Two 


Winona ...... 
Worthington 


rieultu 
Batesville 
Briers ..... 


Crystal Spri 


French Camps .......+++|... 


Jackson 

Macon 
Meridian 


Bluffton..... 
arthage.... 
Carrollton.. 
Columbia... 
Conception f. 

wei 
Darksvillef.. 
East Lynnef ............ 
Payette... 


Heavy. | 


Su 


POO © 


405 
} 
j a D =x a 
29 | cove || Sault Ste, 14 
29 | 
4 Philot ff 31 | 30 || vee 
| 30 | JO eee 
Walnut... | ***** | Paincourtville .........+-| 
2 14 | 13 
15 | | “a9 
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Dates of first light and heavy frosts and snow—Continued. 


Dates of first light and heavy frosts and snow—Continued. 


First frost. 


State and station. 


First frost. 


State and station. 


State and station. 


First frost. 


Light. 


| First frost. 


| State and station. 


Missouri—Cont’d. 


Fox Creek 8 9 


Pulton..........+ escocees| 39 


e 
® 
= 
= 
Deo 


Harrisonville . 
Houston......... 
Houstonia ( near ) 
Ironton.......... 
Kansas City 

idder .... 
Lamar.... 
Lamonte. 
La Plata.. ace 


Marceline 3 


Marshall f.......+. 
Maryville........ 


Mexico ....... 


Mine La Motte ...... cece 
Mount Vernon 
NOVOGED ee 
New Hartford .........++. 


DUO BO 


. 
. 


Olden..... 
Palmyra....... 
Panacea......... 5 
Platte Rrver..... | 
Poplar Bluff!..... eevee Q 
St. Charlies ..... 
St. Louisa .........- | 
Bedalia eee eee BE 
Steffenville levees 6 
Stellada......... 
Tindall .......+.. eee 
7 
lecces 
Warrenton 


Wheatland ........ 
Montana 


Bozeman ..... 


Fort Custer . 
Fort Keogh .. 
Fort Missouia.. 
Glendive ....... 
Martinedale.... 
Mingusville ........ 
Nebraska. 


Arborvilief .. 
Shland 


Cortland ......+. 
Crete 
Culbertson ......++. 

David Cit 


Fort Robinson........+- 
GONOVE 


ington . 
Harvard ......+. 


10 
Kimball ....... 


Marquette... 
Mullenft 6 
Nebraska City... 8 

orfolk 


Plattemouth 
Sewa 


Nebraska—Cont’d. | 
State Farm .. 


Superior 8 
| Turlington ...... 8 
| Valentine ........ 


Weeping Water I 
| Nevada. 
|| Battle Mountain....... 
Belleville 
Downeyvillef .. 
| Hot rings 1. 
Osceolaft . 
Paradise 
New Hi 
| Berlin Mills.. 
Bethlehem .... 
Brookline ... 


Littleton 
Stratford . eee 
West Milan.. 


| Aobary Park 
Atlantic City IB 

onne...... eee 89 1 coe 
Belvideret..... 
Beverly........ 89 BB 
Bridweton @ oe 
Cape May........ BS 
Chester .........+. 12 

Elizabeth........ 16 
Franklin Furnace 


Gillette....... 
12). 
[mlayStOWM 
cidade 


Millville ..... 12 
12 
Newark....... 
Ocean BF 
Ra 


MCOCAS 
River Valet... 
| 

ut range. 

| Toms iver 
Trenton.. 
\ Vineland . 


Albert 


Fort Bayard t 
Fort Stanton? .. 


3 


Santa Fe........ 


i] 


Genter 
Angelica ...... 
Bedford ........ 16 
Brookfield... 
Bufthlo ....... 
COOPerstowN 16 
| Flemingt.... 
Fort Niagariat .........+- 
Gloversville...... 
Hess Road Station ...... 
| Honeymead 16 | 


Lowville .... 


Los Lanast oc 20 
MOMOTO. 


14 
4 
4 
4 


14 
4 


New York—Cont'd. 


Minnewaskaf. .......... 


New Lisbon .... 


New York ....... 


North 14 


Poughkee 
Roc 


South Canisteo.. 
South Kortright . 
Stillwaterf. 
Turin . 
Varysburg. 
Watertown 


Ashevillet 
Auburn..... 
Bailey...... 

Bakersville ..........++. 
Blowing Rock t 
Bryson Cit 
Chapel Hit 


Fayetteville...........+. 
Flat 
Henderson ....... 
Highlands ........ 
Horse 


? eee 


Kittylawk ee 


6 


‘ 
6 
Moncure .......... 15 
Morganton f........ 


Mount Airy 
Mount Pleasantf.... 


Pittsboro.......... 


Raleigh....... 


Rockingham ... 
Saxon .... 


Berlin .......... 
Bismarck .. 
Bottineau .. 
Dickinson . 
Ellendale .. 


6 


ele 


Milton ....... 


New 


Portal....... ee 


Wah 
Wil 

Williston .. 


AKront... 


Rice. 


APCANUM 


Atwater. 
Bangorville 
Bellefontaine 


Bethany ft .. 
Binola... 
Bissels......... 
Bladensburg ........++++ 
Bloomi rg.. 
Bowling 

Bucyrus f . 
Cambridge. . 


Camp Dennison ...... 
Cardington 


Carrollton f 
Cedarville. 


Cherry Fork 


| 


14 
4 


14 


£6 
16 


TZ 


TO 
3 
TO 


| 


12 
9 pass 
5 
15 | 


14 
7: 


| 
Cincinnati .. 
Clarksville... 
Cleveland 7 | 15 } 


Frankfort ... 


| Georgetownt 
Granville.... 
Gratiot .... 
Greenfieldf . 
Green Hill 


2 
a 


Hanging Rockf......... 
Hillsboro....... eee 
|| Hiram ........ 25 14 


cece 
Zan ..... BE 
Lowell........ 3 
McConnelsville ......... ...... IS 
coe 
eleccess| 85 
New Berlin... eee ° 
New Waterford........... ° 
North Lewisbu ee 
North Royaltonf........ 
Northwood............... 
Norwalk ....... 
nate ces 
39 
Rosewood .. 
Sandusky..... 
Shenandoah 
Swanton.. 


3 
: B 
5! 


U r Sandusk 
Vanceburg... 
Van W 
Vernri! 

Viehory .. 
| 
Waverly.....-.... 
Waynesville.............. 
| Westerville...... 85 
Wheeler... 


| Youngstownf... 


Alva ....... 8. 


Anadarkof 31 


Fort Supply......... ee 
Ma ose 


| Pond Creek........ 
Stillwater. 

| Winnview 


8 
7 


Arli nt.. 
Baker City.. 
| Bandon 6 
you 27 |. 
| Cormelius 5 
GIOMOTA 


i 
9| 29 | 7 12 |..... | 
| 29 TS 
Littleton 1G 
| 
12 85 
| 15 > 
8B 
TS 
Galist@O To... loses | 2000000 
27 | Larimore .......... 
29 
28 
14 
4 Oregon 
4 6 | 
28 
2 
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Dates of first light and heavy frosts and snow—Continued. 


First frost. First frost. 


State and station. . | State and station. 


First frost. First frost. 


State and station. State and station. 


Snow. 
Light 
Heavy. 
Snow 


Oregon—Cont’d, South Carolina—Cont’d. 
Hood River (near) ....-. || GOOTBCCOWN 
Greenville . 
La Grande f........ Greenwood... 
Pendleton...... Hardeeville .. 
Portland .... Hollands Store 
Roseburg. . Little Mountain 
Baler Longshore ..... eee] 
Spartat.... 6 | McCormick 
e Dalles .. Pinopolis..... 
Pennsylvania, | | Shaws Fork ..........++- 
Aqueduct 


Society Hill 
Blooming Grove | Statesburg 
Carlisle 


| 


Dyberry 14 || 6 
Edinboro || Clarke 7 
Emporium ......-++++ | 14 Flandreau .. 
Grampian ..... 7 14. Fort Meade 
Greenville... Fort Sully.. 
Hamburg tf .. 6 ..... | Frankfort .. 
ee 
ollidaysburg 
Huntingdon. 
Johnstown .... 


|| City 7 


CIPPUS TF TS | i CY 2 
Parker ....... 24 || Falls... 29 
Philadelphia 12 7 


Tennessee. 

14 Andersonville .......- 

oe Ashwood ..... 
| Byrdstown. 
| 


Phoonixville 
Pittsburg........ 
Pottstown 12 


7 
| 


5 
9 
5 Q 
5 
I 


South Eaton. 
State College.. Hohenwald ....... 


Rhode Island. | Memphis ..... 
Bristol .......... IQ | 
Kingston ....... | 16 | Nashville ...... 
Nar nsett Pier....... 15 | Newport ....... 
Providence .......- 36 || Nummelbly .....00 
South Carolina. | Riddleton 
Blackville TS | Rugby ...... 
Blenheim ........ . | Sprinudale . 
Branchville ..........+ ee ullahoma. 
Camden Waynesboro 
Central | T 
Cheraw . Arlington ......... BO oe 


JO 


| Spottsville.. 


Texas—Cont’d. | Washington—Cont’d. 
College Station. | East Clallam .........- 


Columbia....... | Everett t.......... tess 
Corsicana .. | Fort 
Dallas .... Kennewick ft .......... 9 
Devine ... | Lakeside f ........0.eeeeleceeee 18 ee 


Estelle 30 


= 
DS 
: 


Fort Stockton...... coves] 99 |} 6 
Hale Center 29 || 7 18 
Hallettsville || Tacoma ........ 1B |. 
Happy 8 |..... | Union City..... 
| Houston JO |] Walla 7 | 20 
| 27 BO |) Waterville 23 
| Leakey ......... 39 West Ferndale .......... 6 32 

| Menardyille .......... West Virginia. 
| Midland 29 | Beverly..... 15 14 
| Mountain Spring | Bloomery .. 12 
| New Braunfels | Buckhannon . 
| Palestine. Creston f..... IO 
|) 
| Round Rock | 6 
| Ciscot...... B || IB 
Manti f...... | Huntingtén ¢........ ese 
| Mount 28 | Martinsburg ............| 12 TS 


| Salt Lake City. |, New Martinsville Q 
Soldier Summit......... || § 
Vermont. | Parkersburgt........ 
Brattleborof ..... IQ | Point Pleasant.. 
| Enosburg Falls.. oe 15 | Sandyville. 
| St. Johnsbury . 15 Tannery... 
Strafford.... 15 Wheel ingt 
Vernont ... ‘isconsin, 
Woodstock.......... 16 | Belleville...... 4 
Vi | Beloit .. 26 


Ashland ..........+. || Black River Falls Q 


Bedford City ........++++ 12 || Chilton.....« 
Big Stone Gap........+++ 5 10 Depere IL 


6 12 |...-- || Koepenick ......... 8 
Dale Enterprise........- 7 15 || Th 
Lexington ....... 15 | Medford ............ 
Lynchburg 12 16 |. || New Holstein 6 |.. 
Norfolk ses 16 |. || OCONOMOWOC 

Nottoway ......... | Osceola......... 

Petersburg | Oshkosh 


| Port Washingtont.,.... 
| Sharon........ 


12 | Camp Pilot Butte 


Stanardsville 
Staunton .... 
Stephens City . 


Bais! 


Warsaw ......... 22 || McKinney... 

We Sara 
Blaine 6 |..... | Sheri 


HUMIDITY. 


The quantity of moisture in the atmosphere at any time 
may be expressed by means of the weight contained in a 
cubic foot of air. This is usually known as the absolute meas- 
ure and is equivalent to giving the tension of the vapor, the 
vapor pressure, or the temperature of the dew-point. The mean 
dew-points for each station of the Weather Bureau, as deduced 
from observations made at 8 a. m. and 8 p. m., daily, are 
given in Table I. These vapor tensions and the resulting dew- 
points, absolute humidities, and relative humidities are all 
deduced from observations of the wet-bulb thermometer by 
means of formuls and tables that were first devised by August 
and subsequently modified by Regnault, 1845, and Ferrel in 
1885, but which are still considered to be open to further im- 


rovement. In a general way the dew-points given in Table. 


are probably slightly lower than they should be, owing to the 
omission since 1887 of a correction for barometric pressure. 
There is also an uncertainty in the psychrometric formula 
which is only just now beginning to be understood, by virtue 
of which at temperatures below freezing the dew-points and the 
humidities are higher than they should be. For these reasons 
the monthly averages of the dew-points and relative humidi- 
ties are subject to some uncertainty. 


AVERAGE HUMIDITY. 
The temperature of the wet bulb of the psychrometer is the 


temperature at which evaporation is going on from a special 


a 
. 
q 
| & 
=| 3 
a = = 
| | 
TS jocese | 
| 
idgway 
Saegerstown 
Smethport 
5 
6 BS 
4 
Gros» Hill...............| 15 |......|.... 
man 


408 | MONTHLY WEATHER REVIEW. 


OcTOBER, 1894. 


surface of water on muslin at any moment, but a properly 
constructed evaporometer may be made to give us the quan- 
tity of water evaporated from a similar surface during any 
interval of time. Such an evaporometer, therefore, would 
sum up or integrate the effect of those influences that deter- 
mine the temperature as given by the wet bulb, and from it, 
therefore, the average humidity of the air during any given 
interval of time may be deduced. Instead of attempting to 
make a self-registering wet-bulb thermometer we may use the 
evaporometer as an equivalent. The formula for determining 
the average vapor tension during an hour was given in 1887, 
at page 376 of the Treatise on Meteorological Apparatus 
and Methods (in the section on the use of the evaporometer 
as an integrating hygrometer), as based on the careful meas- 
urements made by Mr. Desmond Fitzgerald and published in 
the Transactions of the American Society of Civil Engineers, 
1886. Let p be the average vapor tension in the free air, 
P the vapor tension corresponding to the temperature of the 
evaporating water (both of these tensions are to be expressed 
in inches of the mercurial barometer, and as the evaporometer 
was within the ordinary thermometer shelter, therefore, the 
temperature of the water corresponded closely with the tem- 
perature of the air and the vapor tension P was that for the 
average temperature of the air during the interval of observed 
evaporation); W the velocity of the wind in miles per hour 
as measured by the Robinson anemometer at the level of the 
surface of the evaporating water; FE the observed depth of 
water evaporated in an hour and expressed in inches. With 
this notation, the approximate formula that represents Mr. 
Fitzgerald’s observations reads: 
60E p E 1 

An additional factor depending on the atmospheric pres- 
sure should probably be introduced, but would only become 
important at elevated stations. 

t is much to be desired that one or more new series of ac- 
curate measurements of evaporation, wind velocity, tempera- 
ture, and dew-point be made at high and low stations in in- 
strument shelters similar to those used by the Weather Bu- 
reau, in order that a general empirical formula may be devised 
for use with the evaporometer considered as an integrating 
hygrometer. 


WET-BULB OR SENSIBLE TEMPERATURES. 


The sensation of heat experienced by the human body and 
attributed to the atmosphere depends not merely upon the 
temperature of the air, but especially upon its dryness and 
the force of the wind. Physiologists oes explained this 
nervous sensation, erroneously talled subjective temperature, 
as a condition due to the more or less rapid evaporation of 
the natural perspiration and the consequent drying of the 
outer layers of the skin. 

Investigations were made into the relations between the 
moisture of the air and its physiological effects by Mr. J. W. 
Osborne, of Washington (see the Proceedings of the Ameri- 
can Association for the Advancement of Science, 1876), and 
especially by the Chief of the Weather Bureau (see his mem- 
oir on “Sensible Temperatures,” read before the American 
Climatological Association, June 1, 1894). It would seem 
that the rapid evaporation from the skin in dry, hot weather 
reduces the temperature of the layer of nerve cells at the sur- 
face of the skin. This reduction is not measurable by ther- 
mometers which give the temperature of large masses, but is 
appreciated by the minute nerves that end in these microscopic 
cells. This reduction of temperature, or sensible coolness, is 
apparently proportional to the reduction of temperature 
shown by the difference between the dry and wet bulb ther- 
mometers, and as shown by the chart accompanying Professor 
Harrington’s memoir, it amounts on the average to 20° in the 
month of July in Arizona, Nevada, and Utah and 10° in Ken- 
tucky, Indiana, and Ohio. 

The resulting sensible temperatures, as shown on his second 
chart, are simply the so-called average temperatures of the 
wet-bulb thermometer as obtained by the whirling apparatus 
used in the shaded shelter, and correspond to the surface or 
skin temperatures of persons standing in the shade of trees or 
houses exposed to a natural breeze of at least 6 miles per hour. 
The temperature of the wet-bulb thermometer and its de- 
pression below the dry bulb are the fundamental data for 
all investigations into the relation between human physi- 
ology and the atmosphere. In order to present a monthly 
summary of the atmospheric conditions from a hygienic and 
physiological point of view, Table Ia has been prepared, 
showing the maximum, minimum, and mean readings of the 
wet-bulb thermometer at 8 a.m. and 8 p.m., seventy-fifth 


meridian time. 


PRECIPITATION. 
[In inches and hundredths. ] 


The distribution of precipitation for the month of October, 
1894, as determined by reports from about 2,000 stations, 
is exhibited on Chart III. The numerical details are given in 
Tables I, Il, and III; the first of these also gives the average 
departures from the normal for each district, whereas the 
average — for each State is given in Table XII for 
each State Weather Service. 

DIURNAL VARIATION. 

Table IVb gives the total precipitation for each hour of 
seventy-fifth meridian time, as deduced from self-registering 
gauges kept at about 43 regular stations of the Weather Bu- 
reau; of these 27 are float gauges and 6 are weighing gauges. 

NORMAL PRECIPITATION FOR OCTOBER. 

The normal precipitation for October is shown on Chart 
IX of the Atlas of Bulletin C, entitled “ Rainfall and Snow 
of the United States, Compiled to the End of 1891, with 
Annual, Seasonal, Monthly, and other Charts,” by Mark W. 
Harrington, Chief of the Weather Bureau, Washington, 1894. 


From this chart it appears that the region of greatest rain- 


fall in October is over 9 inches in the extreme northwest 
corner of Washington; the next largest rainfalls are over 
6 inches in the southeastern end of Florida and the neighbor- 
hood of Cape Hatteras. The region of 3 inches, or over, 
covers the western quarter of Washington and Oregon and 
nearly all of the Atlantic and Gulf coasts, extending inland 
to a distance that varies from 100 miles in southern Texas 
300 miles in New England. 
PRECIPITATION FOR CURRENT MONTH. 

The precipitation for the current October was heaviest on 
the coasts of Washington and Oregon, where it ranged from 
9 to 17 inches. Heavy precipitation, viz, above 8 inches, 
occurred at Na nsett Pier, Vineyard Haven, Woods Holl, 
and Nantucket. @ precipitation averaged 1 inch, or less, in 
Mississippi, Tennessee, Illinois, and westward from the 
Mississippi River to the Rocky Mountains, and in southern 
California. 

CURRENT DEPARTURES FROM NORMAL PRECIPITATION. 


The precipitation for October was in excess on the coast of 
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Washington, along the Atlantic coast from Maine to North 
Carolina, and in the extreme northern portion of the United 
States from Maine to Idaho. There was a deficiency, with few 
exceptions, from the Gulf States to the fortieth parallel of 
latitude. 

The principal departures from the normal at Weather 
Bureau stations were as follows: 

Excesses—Vineyard Haven, 6.6; Astoria, 6.1; Nantucket, 
5.0; Fort Canby, 4.7; Neah Bay, 3.7; Tatoosh Island, 3.5; 
St. Paul, 2.6; New York, 2.4; Duluth, 2.2. 

Deficits —Galveston, 4.4; Corpus Christi, 3.2; Palestine, 
2.8; Springfield, Ill., Chicago, and Memphis, 2.6; New Or- 
leans, 2.5; Jacksonville, 2.4; Nashville and Kansas City, 2.2; 
Titusville, 2.1; Springfield, Mo., 2.0. 

Considered by districts, the precipitation for October, 1894, 
when compared with the normal for the month, furnishes 
the departures given in Table I, as expressed in inches. By 
dividing those departures by the normal precipitation for 
October we obtain the following corresponding percentages 
(precipitation is in excess when the percentage of the normal 
exceeds 100): 

Above the normal: New England, 156; middle Atlantic, 
136; south Atlantic, 112; Key West, 130; lower Lake, 112; 
North Dakota (extreme northwest), 125; northern plateau, 
105; north Pacific, 146; middle Pacific, 106. 

Below the normal: east Gulf, 84; west Gulf, 45; Ohio 
Valley and Tennessee, 49; upper Lake, 91; upper Missis- 
sippi, 62; Missouri Valley, 77; northern slope, 88; middle 
slope, 67; southern slope (Abilene), 38; southern plateau, 
87; middle plateau, 76; southern Pacific, 21. 

For certain voluntary stations of rather long periods of 
observation the normal and extreme monthly precipitations 
and the departures are shown in detail in Table X b, which 
is now placed among the meteorological tables instead of 
being inserted in the text as heretofore. 


YEARS OF GREATEST PRECIPITATION FOR OCTOBER. 


The precipitation for the current month was the greatest | mob 
on record for the month of October at regular Weather |} 


Bureau stations, as shown in the following table: 
. Current precipitation. Previous maximum, 
Station. 
Amount. | Departure.| Amount. Year, 
Fort Canby, Wash ........-.ee-ee00 10.12 “7 8.08 1889 
Astoria, 12.19 I 9. 64 1889 
BONE... 1-73 +2 1.47 1890 
4-99 4-92 1877 
St. Paul, 4.49 44 I 
Nantucket, 10. 72 
ineyard Haven, MASS 10. 6 7-57 1891 


YEARS OF LEAST PRECIPITATION FOR OCTOBER. 


The precipitation for the current month was the least on 


record for the month of October at regular Weather Bureau 
stations, as shown in the following table: 
Current precipitation. Previous minimum. 
Station. 
Amount. | Departure.| Amount. Year. 
Lander, Wy0 ..... 0. 88 1888 


ACCUMULATED PRECIPITATION. 


' The total accumulated monthly departures from normal 

precipitation from the beginning of the year to the end of 

the current month are given in the second column of the fol- 
3 


lowing table; the third column gives the ratio of the current 
accumulated precipitation to its normal value: 


3 3 a 
2 2 
| 33 | 
ss 
<> | <a <7 | 
Inch. | Per et. Inch, | Per ct. 
New England — 8.60 Key 5-20 114 
Middle Atlantic............ — 4-20 Middle slope .........+++- 0.90 105 
South Atlantic............. — 1.80 94 || Middle plateau ........... 1.00 110 
East Gulf........sccccscees — 4-70 90 || Northern plateau......... 2.90 119 
— 2.00 North Pacific 14-30 133 
Ohio Valley and Tennessee|— 8.90 
Lower 3.60 
Upper — 1.40 95 
North Dakota ( Ex. NW.)..|— 0.10 
Upper Mississippi......... —10. 80 % 
issouri Valley ........... 7-64 74 
Northern slope — 1.00 g2 
Southern slope (Abilene). .|— 0.20 
Southern plateau.......... — 3-60 
Middle Pacific ..........++- — 1.20 94 
South — 4-70 51 


EXCESSIVE PRECIPITATION, 


The following table for October, 1894, shows, by States, 
the individual stations reporting total precipitation to equal or 
exceed 10.00 inches during this month, 2.50 in 24 hours, and 
1.00 in 1 hour: . 

Excessive precipitation, by stations, for October, 1894. 


aé Rainfall 2.50 | Rainfall x inch, 
Es inches, Or | or more, in one 
fu more, in hour 
° hours, 
State and station. >a 
sf 
=e < < 4 
Alabama, Inches, | Inches. Inches, h.m. 
Claiborne Landing 3-20 PB 
Highland 3-85 1.96 | 1 45 4 
Arizona, 
P 25 
LOROKC. 1-25 | 1 oo 2 
NOW Gasoony .. 1.10 1 00 2 
Pine 1-00 0 35 2 
California. 
Connecticut. 
2 BO tec 
West Simsbury 2.78 TO" 
Florida. 
Jacksonville 2.63 6-7 | 1-82 I 00 6 
JUPiter 115 12 
3-49 4-5 | 1- 5 | 33 4 
2+53 | 29-30 
New 1-18 | 0 45 13 
pa I-51 | © 40 8 
AIBANY 3-73 @ 
4-42 9 | 4-42 4 00 9 


4 
| 
| 
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Excessive precipitation—Continued. 


State and station. 


Monthly rainfall 
10 inches, or more, 


75° | Rainfall of: inch 
or more, in one 
hours. 


Rainfall 2.50 | Rainfall of x inch, 
| oF more, one 


=" State and station. 


ro taches, or more. 
Amt. 

Day 

Amt. 

Time 

Day 


| 
Georgia—Cont'd, Inches. 


Monticello 
Point Peter 

Talbotton ..... oe 
Thomasville 


Washington... 
Waynesboro.... 


“* 


Kansas. 


Atchison 
Wakefield 

Kentucky. 
Oromwell TTTTITTT ITT 


Pocomoke City 


Brocktone ...... 
Mansfield . 
Nantucket. . | 10-05 | 


Do 
New Bedforda ... 
New Bedfords . 


Vineyard Haven..... 


Moss Point. 

Platte 


Crete 

TOCUMBEN. 
New Jersey. 


Billi 


New York, 


Marlboro 


Setauket 
North Carolina. 


Bailey . 

Chapel Hill .... 
Experiment Farm 
Paie 


Fayetteville... 
Goldsboro .....-- 
Henderson ......... 
Lilesville .....+. 
Littleton ..... 
Louisburg.... ee 


Moncure ..... 
Pantego ....... TTT 


wae 

Oregon, 


ame 


Inches. | Inches. 
4 sevens ‘vania, 
3:80, 8&9). Coatesville ......... cool = 
4-24| East Mauch Chunk see) 340 
3-30 eos] 2-92 
4-20 Lansdale ........ 
5-67 ° | Lebanon .......... es 2°85 
Seisholtaville 3.85 
3-46 | 20-21 | I oo 20 | Wilkkesbarre 
3-23 20 South Carolina. 


2-77 | I | Allendale..... 
} Anderson.... 
2.82 | 18-19 | Batesburg .. owe 
1 | Blackville .. 


2.78 | 
Charleston 


65 

63 

B2 | 25-26 | Flint Hill . 
GO| 29-26 Florence .... 

46 25-26 |... | Georgetown . 

70 

8 

40 

80 


+ Hardeeville ........... 
‘ Hollands Store 
25-26 |. | MiM@Btre® D 
25-26 


} rtanburg. 
Watts 
| 


00 
25 I 
50 I 


2-54 |. Cascade Tunnel 
2-99 | Clallam .... 


Stam 10630 

West Virginia. 


| 


eye 


examining preceding table it will be seen that the 
most interesting cases of excessive precipitation in twenty- 
TT | four hours occurred on the 7th and 8th in Alabama; 8th, 9th, 

beodecbevonscpinsces and 10th, in Georgia, North and South Carolina, in connection 
vertésleeeeesisse-** | with low area No. IV, and on the 24th and 25th in Connecti- 


sereseleoesrsieerees | Ont and Massachusetts, in connection with low area No. XVI. 


The following tables give a summary of the table 
senscelseranelescene and show the number of stations in each te reporting 


| exeessive precipitation during this month : 


Monthly precipitation to equal or exceed 10.00 inch 


State. 


ii 


SSIS SRL LSS LVS 


Bow 


stations. 


2.06 1 50 4 
Washington 
Orego 


Number of 


8 


; 
| 
¢igigtif@ts 
10 
g-10 
10 
9 
9-10 
| 
Towa. 
IO 
@ 
8-9 
$3 
2. | D 
= 
3-52 
2. 
3 
q 
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MAXIMUM RAINFALL FROM SE 


ily precipitation to equal or exceed 2.50 in 24 hours. 


State. £3 Dates. State. £2 Dates. 
5 
South Carolina....| 34 8, 8-9, Virginia ......... 4 | 9:9-10, 10, 10-11. 
Georgia .......-+.- 31 7-8,8,8-9, 3 | 1,20, 20-21. 
North Carolina... 8-9, 9, 9-10, 26, 27,|| Maryland....... 3 | 
28. Kansas .......... 2 | 1, 18-19. 
Massachusetts..../ 13 | 4-5, 10, 25-26. Mississippi...... 2| 3,8- 
Pennsylvania..... 12 | 9,9-10, 10, 11 Missouri ........ 2/| 18,21. 
Alabama.......---| | 7-8,8,8-9.- New York ....... 2 | 10,24-25- 
Florida .......+++- 7 | 4-5, 6, 6-7, 7-8, 8-9, || California........ 1 | 20. 
13» 29-30- Indian Territory. 1| 2. 
Connecticut .... .. 6 | 10, 24-25. Michigan ........ I | 20-21. 
Nebraska ........- 4\1 Wisconsin....... 1 | 25-26. 
New Jersey......- 4 | 9T0, 10. 
Hourly precipitation to equal or exceed 1.00 inch. 
Florida ........+++ 5 | 4,6,8, 11, 12, 13. LOWA 1 | 20. 
Arkansas .......-- Kansas .......... 
North Carolina ... 2\4 Kentucky ....... 1 | 12. 
Alabama ......++++ 4. Pennsylvania.... 3 
Arizona..... 1 | 26. South Carolina .. I | 27. 
1| | West Virginia ... 1 | 22. 


FREQUENCY OF EXCESSIVE PRECIPITATION. 

The following tables show the frequency of excessive pre- 
cipitation or the number of years for which monthly precipi- 
tation to equal or exceed 10.00 inches, daily precipitation to 
equal or exceed 2.50 inches, and hourly precipitation to equal 
or exceed 1.00 inch has been reported in the several States 
and Territories for October during the last twenty-four years : 


Frequency of excessive monthly precipitation. 


|| 
state | state 
oa 
|| 
North Carolina 8 | Connecticut..... 
| 7 | District of Columbia 
Washington ............. eee illinois......... 


New Hampshire ...... 
New YOrk 


ichigaM 
Massachusetts 
Virginia 
Missouri ..... 
South Carolina ........ 


Puan 


Indian Territory 


Heine 

ISSISSIPPi 
NeW Jersey 
| RhoGe Inland 


Frequency of excessive daily precipitation. 


LF-REGISTERING GAUGES. 


The following table gives the heaviest rainfall during 
October, 1894, for periods of 5, 10, and 60 minutes, as re- 
corded on self-registering rain gauges at regular stations 


of the Weather Bureau. 
fall. 


This record refers strictly to rain- 
About 37 stations are furnished with self-registering- 


float rain gauges and 6: with the 
rain-and-snow gauge. The float gauge does not recor 
snowfall, and both forms are liable to be interrupted by 


snow or ice: 


Maximum rainfall in one hour or less. 


Maximum rainfall in— 
Station. 

5 min. | Date. |1omin.| Date. | 1hour.| Date. 

Inch. Inch. Inch. 
Gas 8 0-04 8 0. 16 8 
Baltimore, O07 31 0-10 | 10,31 0. 40 10 
Bismarck, N. 1,28 o. 28 
Boston, 0.07 0.13 10 0. 4! 10 
DUES, Be 13 0.14 13 0. 24 13 
Chicago, O05 21 0. 10 aI 28 21 
Cincinnati, 26 0.05 26 0.15 26 
Cleveland, I 0.10 I 0.22 5 
Denver, Colo..... 27 0.02 27 0.07 27 
Detroit, Mich O16 3 0.19 3 0.35 3 
Dodge City, Kans .......csececeeecesees| O10 5 0. 20 5 0. 30 5 
Duluth, Minn ....... 7 7 0. 28 25 

Eastport, Me...... 914 0. 06 0.25 
Galveston, TCX 0-07 28 0.11 0.17 
Indianapolis, I 0. 30 I 0. 65 
Jacksonville, Fla....... cooee] © @ 6 0. 59 6 1.82 6 
Jupiter, Fla....... coe 12 0.40 12 1-19 12 
Kansas City, Mo...... eee] 0-06 18 0. 07 1,8 0.27 r 
Key West, Fla.*.... 4 0.72 1.8 

Louisville ......... @ 12 0.10 
Marquette, Mich.... -| 0-06 21 0. 08 ar 0-15 | 3,13) 21 
Memphis, Tenn. ..... 28 
Milwaukee, 05 2,29 0.10 2 2 
Nantucket, Mass....... ccsessccsccecees| 20 4 0. 30 4 0.89 4 
Nashville, Tenn. O03 29 0.05 29 29 
New York, 0. 08 4 0.12 4 0. 40 10 
VON 0.19 28) 075 9 
iladelphia, 0.20 31 0-35 gr 
Portland, M@......ccccccccccscesecceess| O13 4 0.25 4 0.62 4 
Portland, Oreg........ I 0-07 I 0. 20 24 
St. Louis 0.10 21 0. 16 21 0. 24 21 
St. Paul, Minn. ......... 20 0. 20 20 0.41 20 
Salt Lake City, Utah . eccccee]| GOS] 87,3 0. 06 27 0.19 27 
San Diego, Cal.t.... 
San Francisco, Cal.. éscod GD 23 0. 16 23 0. 56 23 

Savannah, Ga....... eee] 0-30 4 0. 32 4 0.41 
Seattle, Wash.... 0. 04 0-23 a1 
Vicksburg, Miss.. eoccece|, O87 3 0. 32 3 0. 60 3 
Washington, D. C,. 31 0.12 0. 36 
Wilmington, 4 0. 32 4 1.39 


North Carolina 
200000 


codsase 
Sed 
South Carolina 
Alabama......... TTT TTT 
Maryland ........... 
Massachusetts 
Virgi 

Rhode Isiand 

Connecticut . 

New Jersey 

Maine 

Nebraska 

Mississippi 

Owa.... 


19 || Michigan. 


17 | District of 


14 
14 
12 
12 
Ir 
11 
10 
10 || Washington 
10 
to 
9 
9 
8 
8 
8 


Indian Territory 
Wisconsin 
OROMOD 
| Tennessee ...... 
|| North and South Dakota.........+++ 
|| Kentucky 
|| New Hampshire.......... 


| California ...... 


| Vermont . 
| Delaware. 
| Montana.... 


7 || Pennsylvania 2 
Kansas ..... 5 Indian Territory I 
4 |] New Jersey I 
Alabama............ 3 || Wisconsin I 
South Carolina..... eee 3 || Arizona ..... coe I 
District of Columbia ooo 2 || Kentucky ...........++ oes I 
oes 2 || West 
Missouri ............. 2 


* Record incomplete. 


t Less than 0.05 in 1 hour, 


EXCEPTIONAL PRECIPITATION. 

The following tables give exceptionally heavy monthly, 
daily, and hourly precipitations reported for October, by 
any station, regular or voluntary, and in any year since 1871: 


Exceptional monthly precipitation. 


Station and state. Amt. | Year. Station and state. | Amt. ‘Year. 
Inches. Inches. 
Reidsville, 29-09? 1885 | Mayport, Fla .......... 20:03 | 1880 
Sims, Gal ... | 1889 
Exceptional daily precipitation. 
3 
ion and 8 ion and state. 
4 
Inches, Inches, 
Fernandina, Fla.......| 13-14 | 20-21, 1882 || Brewton, Ala .......+6+| 2, 1892 
Brackettville, Tex ....| 13.08 1-2, 1881 || Jupiter, Fla ..........+| 5-95 | 10-11, 1892 
St. Augustine. Fla.....| 10.31 | 9-10, 1880 || Blakely,Ga............| 5. 8, 1894 
Key West, Fla......... | 20-21, 1883 || Fort Meade, Fla.......) 5-75 9 1891 
Newport, Fla .........+ 20 8, 1878 Amelia, I, 1891 
Biloxi, Miss ..........-| 8-00 1-2, 1893 || Talbotton, Ga..........| 5-67 8-9, 1894 
Galveston, Tex .......+| 2, 1871 || Evergreen, Ala...... .| 5.63 1893 
Mobile, I-2,1 Columbus, N,C........| | 13-14, 1893 
Fort Robinson, Nebr...| 7.07 1887 Ga.b.......| 8-9, 1894 
Birdsnest, Va........--| 6.85 1891 || Trenton, 8. C ....... 5°55 8-9, 1894 
Lawrence, La..........| 6-00 22,1 Vineyard Haven, Mass.) 5.40 | 25-26, 1894 
Avon, 6-00 | 13-14, Saluda, 5-40 22, 1893 
Gainesville, Tex.......| 5.98 | 21-22, 1892.|| Lumberton, N.C..,..../ 5-38 9, 1894 


| 
— | 
| 
| 
| 
Frequency of excessive hourly precipitation. 
.. | 
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Exceptional daily precipitation—Continued. 


Snowfall of 10 inches or more—Continued. 


3 State and station. | Total. | ith | 3rst.|| State and station. | Total. | 15th. | 31st, 
Station and state. ; Station and state. ; 3 
< < | New Mexico. “Inches. Ins. Ins 
Blenheim, 8. C......... 5.30 1894 Sloam, N. 5-05 1894 | Panama || Number Four ......... 
Daphne, Ala ........++- 5-27 1894 || B.C §-02 8-9, 1894 M ranac 1-0 | 160 
Cheraw, 8. ©. 5-15 1894 i Trial, 8. 5-02 | 22-23, 1890 Be@ Turin ... locos 
Jacksonville, Fla...... 5-15 1, 1890 | Jordans Grove, Ill ..... 5-00 | I1-12, 1893 
New Bedford, Mass ....| 5.15 | 23-24, 1890 || Morganton, N.C....... 5-00 13, 1893 | Ludiow Center........ 
Santuck, 8. C ........+- 5-14 8-9, 1894 || Hillhouse, Ohio ....... §-00 | 13-14, 1893 Mic Bottineau ............ | Be Lecce ae 
Alapaha, 5-1 || Piscola, 5-00 1894 | Churchs Ferry ........ 19 
Columbus, Ga........++ 5-12 | 7-8, 1894 | Minnesota, Dickinson...........+. 
Station and state. 3 Fort Ripley 100 
Jupiter, 0-35 | 0 05 7, 1892 | Ortonville Oregon, 

Jacksonville, Fla... 0-35 | 05 6, 1894 | St. Olaf JB Siskiyou 

FIR, ccc 0. 30 I 
Jupiter, 0.30 | 9 05 1, 1890 | Cokedale 
Key West, 0-30 0 05 10, 1890 | Columbia Falls........ Ashcroft 
New Orleans, La. 0.30/ 005/ 15,1890) Fort Custer ........... levees 
Jupiter, Fla. 0.28 | 005/| 12,1894/ Fort Logan............ 
Washington, D. 0. 28 19,1891 | Fort Missoula......... ised Flandreau...........+. 
Vicksburg, Miss 0.27 0 05 6, 1893 | Glendive || Fort Meade ............ 
Hey West, 0.72 0 10 4: 1894 | Helena |] Highmore 
Saplter, Pla. 060/010) 1892 | Kipp || Spearfish .............+ 
Charleston, 1.35 o 18 | 1895 Miles City............. Washington, 
Poet Beats, 1.80 020 2, 1851 | Mingusville........... | Cascade Tunnel ....... | | 80 
2.12 0 25 | 30, 1877 Red Lodge Waterville ............ Loses 
Abilene, Tex 1.50 025 24, 1555 | Virginia City .......... Wyoming. | 
De Moines, Lowa, © 15,1880 a. Big Horn Ranch....... 
Rey West Fla 1-85 | © 33 4 1894 | David City | Fort Yellowstone ..... | 
Titwsville, Pla... 2.60 0 50 12, 1892 | Fontanelle ............ | Sandance 
Springs 30; oo} T. | 
MONTHLY SNOWFALL. Wakefield ...........-. § Qu’Appelle: 
| 
The depth of snow that fell during the month of October, | | 
as reported by both regular and voluntary observers, is shown Baty Valley 1-8 Frince Alters 
in detail, for stations reporting 1 inch or more, in the follow-| Tecoma he | 
ing table, which also gives the amount ying on the ground 
on the 15th and at the close of the month. It is also shown HAIL. 


on Chart V. 

The amount of snowfall on the higher portions of the 
Rocky Mountain regions, in California, Colorado, Montana, 
Idaho, Washington, Wyoming, and Alberta was larger than 
usual at this season of the year. 


DEPTH OF SNOW ON GROUND. 


The depth of unmelted snow lying on the ground at 8 p. m. 
of the the 15th and 31st is shown in the rung table, and 
was appreciable at only a few stations in Washington and 
Colorado : 


Monthly snowfall and amounts on ground on the 15th and at close of month’ 


State and station. | Total. | rsth.| grt. State and station. Total. | rsth.| grst. 
Inches, | Ins, | Ins. Colorado—Cont’d. Inches. | Ins. | Ins. 

Fordyce Dam.......+++ © San 
La Porte Spring Galeh @ 
Steamboat Spring...... $+O |. 

Breckenridge ......... 2-0 | Sunnyside 

Divide Ex. Station..... Atlanta 20-0 3-0 
Lake Moraine ......... 1:5 1.0 OP. $-O 

Raby 51-0 18-0 || Swan BoB 


The following are the dates on which hail fell in the respec- 
tive States: 

Arizona, 1, 18, 19, 26. Arkansas, 2. Colorado, 5, 6, 18, 19, 
20. Idaho, 2, 5, 6, 21, 24, 26. Illinois, 2,6,19,21. Indiana, 
20. Iowa, 20, 21, 24, 25, 30. Kansas, 6, 12, 18, 20,27. Lou- 
isiana, 28. Maine, 14, 16,17. Maryland, 13, 23,24. Massa- 
chusetts, 10, 18, 14. Michigan, 3, 6, 9, 11, 12, 13, 22, 23, 31. 
Minnesota, 2, 6, 12, 18. Missouri, 18 to 21, 28, 29, 30. Mon- 
tana, 2,5, 9,20. Nevada, 17, 18, 19, 26. New Hampshire, 
14, 15, 17, 18. New Jersey, 14, 24,31. New York, 4, 6, 10, 
12, 13, 16,17. North Carolina, 9, 26,27. North Dakota, 20. 
Ohio, 3, 7, 13, 14, 22, 24, 27, 31. Pennsylvania, 13, 14, 26, 31. 
South Carolina, 27, 30. South Dakota, 7. Texas, 27, 28. 
Utah, 28. Vermont, 17. Washington, 4, 5, 8, 21, 22, 24, 26, 
31. West Virginia, 5, 13,22. Wisconsin, 12, 13, 24. 


SLEET. 


The following are the dates on which sleet fell in the re- 
spective States: 

California, 18. Colorado, 1, 2, 3, 5, 6,7, 10, 11, 15 to 23, 
27, 28. Indiana, 30. Iowa, 3, 7, 29,30. Kansas, 28, 29, 30. 
Kentucky, 31. Maine, 13,16. Maryland, 14. Michigan, 8, 
10, 18, 14, 15, 25, 31. Minnesota, 3, 7, 10, 28, 29,30. Mis- 
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souri, 29, 30, 31. Montana, 5, 6,20, 25. Nebraska,6,7. Ne-| North Dakota, 7. Ohio, 13, 14, 31. Pennsylvania, 13, 14. 
vada, 18, 20,26. New Hampshire, 15. New Jersey, 14, 24,)South Dakota, 7, 8, 28. Utah, 31. Washington, 21. Wis- 
81. New Mexico, 20, 27, 31. New York, 13, 14, 15, 17.'consin, 13,30. Wyoming, 28. 


WIND. 


PREVAILING DIRECTIONS. 


The prevailing winds for October, 1894, viz, those that 
were recorded most frequently at Weather Bureau stations, 
are shown in Tables I and VIII; they are not given on Chart 
II, as has hitherto been the custom, but the resultant winds 
are published instead. 

RESULTANT WINDS. 


The resultant winds for the current month, as deduced 
from the hourly readings of self-registers at about 67 regular 
Weather Bureau stations, are given in Table VIII. Other 
resultants, deduced from the personal observations made at 8 
a.m. and 8 p. m., are given in Table IX. These latter result- 
ants are also shown graphically on Chart II, in connection 
with the isobars based on the same system of simultaneous 
observation; the small figure attached to each arrow shows 
the number of hours that this resultant prevailed, on the as- 
sumption that each of the morning and evening observations 
represents one hour’s duration of a wind of average velocity ; 
these figures (or the ratio between them and the total number 
of observations in this month) indicate the extent to which 
winds from different directions counterbalanced each other. 


9th.—Columbia, 8. C., windstorm. 

13th.—Friendship, N. Y., thunderstorm. Brinton, Pa., 
windstorm. 

16th.—Bronson, Mich., cattle killed by lightning. 

20th.—Alta, Hopeville, and Ovid, Iowa, windstorms. 
Kansas City, Mo., and Winfield, Kans., thunderstorms. Hal- 
lock, Minn., and Carlisle and Grafton, N. Dak., 1 person killed 
by lightning at each place. 

21st.—Fort Canby, Wash., thunderstorm. 

25th.—Near Louisville, thunderstorm. 

26th.—Wilmington, N. C., hailstorm. 

28th.—Coushatta, La., hailstorm. 


The tornado that occurred at Little Rock, Ark., on October 
2, has a special interest from the fact that it is the first case 
in which the center of the tornado passed immediately over a 
Weather Bureau station and left a well-marked record on the 
self-registering instruments. A facsimile of the barometric 
trace is reproduced on Chart I, and the following account 
is quoted verbatim from the report of Mr. George 8. Harkness, 
Weather Bureau observer at that station : 


The original north, south, east, and west components are given | During the day the sky was obscured by a stratum of light gray clouds, gen- 


in detail in Table IX. 

During October the resultant movement was generally 
from the northwest in New England and on the south Pacific 
coast; from the southwest in the Ohio Valley and Tennessee, 
lower Lakes, upper Lakes, upper Mississippi, Missouri, 
middle Pacific coast region, and middle slope; from the 
northeast in the south Atlantic States and Florida, and 
southeast in the west Gulf States and northern plateau region. 


HIGH WINDS. 


Maximum wind velocities of 50 miles, or more, per hour 
were reported at regular stations of the Weather Bureau as 


follows (maximum velocities are averages for five minutes; | 


tle southwesterly winds prevailed, and the thermometer was a little above the 
normal for the season. 

About sunset the clouds changed to cumulo-stratus in the west, and light- 
ning began to play. By 6 p. m. the play of the lightning was almost contin- 
uous; it was not observed in flashes, but rather by reflection from above the 
bank of gathered clouds; the temperature rose perceptibly, but was not omi- 
nously oppressive. These conditions prevailed until about 7.55 p. m., when 
light, spitting rain began to fall. 

At the time of the regular afternoon observation the cloud conditions were 
about as follows: Apparently the clouds were all nimbus, the rain being as 
described, light, but the drops were large. In the west there was a stratum 


‘of light gray clouds, above which was a dark series of two or three clouds, 
' making an appearance like points of lace, very deep slate at the base and be- 
coming a lighter coloring and thinner at the extremities. The base was in the 
west and the clouds pointed to the east. Directly overhead the clouds were 
of cumulo-stratus formation, and were in a state of violent agitation without 


extreme velocities are gusts of shorter duration, and are not any well-defined direction, though apparently moving with the mass from the 


given in this table): 


5 | | | § 
| 
Amarillo, T | Fort Canby, Wash 
marillo, Tex........... I w. ‘0 y, Wash...... 50 | se. 
Git 10 e. Do... 53 | e- 
pcocesdtssosccers ne. atteras, N.C..... 10 sw. 
Cape Henry, Va......... 66 | ne. || Jacksonville, Fla....... 9 62 | se. 
2 62 ne. || Kittyhawk, N.C ....... 9 58 | se. 
Cheyenne, Wyo......... I Wee DO os 10 58 | sw. 
Cleveland, Ohio ......... II w. Nantucket, Mass....... 10 se. 
El Paso, Tex .........+++ 27 sw. | Pensacola, Fla ......... 8 Pe ne. 
Fort Canby, Wash....... 2 & se. || Sioux City, lowa....... 25 50 | nw. 
19 se. Tatoosh Island, Wash..| 23 e. 
21 se. | Wvods Holl, Mass ..... 10 sw. 
24 7o | se. | DO coccese 31 58 | sw. 
25| 72) se. 


LOCAL STORMS. 
Destructive or severe local storms were reported as follows: 
Ist.—Wichita, Kans., windstorm. 


south. 

The thermometer at the observation registered 78; the barometer, corrected, 
| 29.66; the wind, 14 miles per hour from the south; humidity, 77, which was 
_low considering the conditions; and the dew-point was 70. 

The conditions were such as have often been observed at this place in case 
_of violent thunderstorms, and this section never having experienced a tornado, 
_your observer was not prepared for the character of the storm which followed. 
_ The first evidence of the storm is shown about two miles west of the city, a 
parently originating there. The storm cloud moved from the south to the 
| north for half a mile, then, describing an angle, continued its course from 
_ southwest to northeast till it reached the Insane Asylum, which is on the west- 
| ern border of the city. The damage done up to this time was very slight, a 
few trees being uprooted or snapped off, a frame barn, a small frame house, 
‘and a few malied buildings damaged to a greater or less extent, the width of 
the path varying from a few feet to 200 yards, and the storm cloud only touch- 
‘ing the earth at intervals. The ground here is rather low and rises gently 
toward the east, the Insane Asylum being situated on the crest of this rise. 
_ Owing to its exposed position, the large buildings of this institution suffered 
great damage from the fury of the storm. For the space of 50 feet the east 
wall of the south wing, which was three stories high, was blown off completely, 
falling outward toward the east as though the force exerted was from inside, 
as is often the case with storms of this character. Describing the south side 
of the storm’s path as the right side and the north side as the left side, this 
| wall was nearly the center of the path. Another building on the right side 
was damaged to some extent. The main entrance on the left side was almost 


’ a Rock, Ark., tornado; 4 persons killed, 26 in- completely ruined, and directly at the entrance Dr. Ingate, the asylum physi- 
jured. 
$d.—Vicksburg, Miss., thunderstorm. 
4th.—Boston, Mass., thunderstorm. 
6th.—Jennings, Kans., thunderstorm. 


cian, was killed by an iron ornament being torn from the roof and falling 
through the three floors to the ground floor, where he was at the time. 

The direction in which the debris lay upon the ground indicated the spiral 
movement of the wind in the storm cloud. The asylum fence 100 yards from 
| the building was in the storm’s path. The fence was probably 200 yards long, 
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and was divided almost in the center, the right half lying nearly toward the 


east and the left half toward the west. . 

Here the cloud lifted and did no further damage for a distance of half a mile; 
this distance included a valley. On the rising pee beyond the — two 
houses were twisted upon their foundations, the east wall of a frame house 
being torn out. Dropping into a narrow valley at the other side of this rising 
ground, the storm executed one of its most remarkable freaks. First tearing 
away a «mall frame addition to the east side of a building, then lifting the 
house proper (which was a frame building) a distance of 15 feet, setting it 
down, then tearing off the four walls and the roof, destroying and scattering 
them about and leaving the floor where it lay with the four occupants in the 
center of the room unharmed. ; 

Continuing through the woods, dropping down and rising at short intervals, 
a particularly good opportunity was afforded for observing the movement of 
the wind by the direction in which the large pine trees fell. The direction in 
which they lay was in accordance with the established theories in regard to the 
circular motion of the air. In the center of the path trees lying three or four 
feet apart were pointed in directly opposite directions. — 

The cloud continued along a hilly stretch of country, doing some damage 
here and there, until it reached the penitentiary buildings. Portions of these 
were leveled to the ground and the buildings very generally damaged. At the 
Penitentiary the direction of the cloud changed a little toward the north for one 
block and followed up Third street, unroofing some of the small houses in the 
neighborhood, breaking the glass, and otherwise destroying property. Further 
along Third street the Letter residence portion of the city was reached, and a 
great deal of damage done. 

At Izard street the storm again changed to the north for one block and 
moved east on Second street to Louisiana street, the path widening now and 
then, indicating the closer approach of the cloud to the earth. 

Reaching the business portion of the’ city, the character of the damage 
became peculiar in the extreme. Large buildings were passed by unharmed 
and smalier buildings were chopped off and leveled on all sides. Cgrnices 
and roofs were blown from buildings for a distance of 100 yards from the 
right extremity of the storm. 

At Scott street the cloud lowered and reached north to Markham street, 
including the telegraph office, where your observer was at the time, and the 
Weather Bureau office. 

In the telegraph office the first signs of the approaching storm was a gale 
from the northeast, accompanied by a very heavy rain and vivid lightning. 
In almost a second the building on the south side of the telegraph office, 
which is one story higher, was cut off one story, and this was thrown upon 
the office building. e storm struck the Weather Bureau office at 8.28 p. 
m., and consumed probably a minute in passing. The instrument shelter was 
blown away, together with board walks and platform. The wires connecting 
the instruments on the roof with the self-recording cares in the office were 
broken and the anemoscope thrown down and partly broken. The windows 
in the office were blown in and office and furniture drenched with rain. The 
rain gauges and sunshine recorder were untouched. The barograph in the 
office recorded a fall of 0.38 inch in the second consumed by the storm in pass- 
ing. The tank at the gas works, a little distance to the northeast, was raised 
by-this diminution of pressure and the lights throughout the city went out. 
As soon as the cloud passed the tank settled, the pressure was resumed, and 
the jets could be lighted. 

The storm continued down Markham street, doing more damage on the 
right than on the left side of its path, and disappe in the river at the foot 
of Ferry street, no indication of its being found east of this point. 

The total length of the path was probably 5} miles. The shape of the cloud 
could not be determined, owing to the inky blackness of the night, but there 
are a few persons who report having noticed a distinct funnel shape. As evi- 
denced by the distribution of dam done along its course, the storm had 
two distinct motions, a swaying one from side to side and a bounding motion. 


[Remarks by the Editog.) 


The small diagram on the side of Chart I gives a copy of 
the oscillations of the barometer, as recorded on the Richard 
barograph, alluded to by the observer in the pea descrip- 
tion. It will be observed that after a slight oscillation the 
record drops in a straight line from 29.31 to 28.93 and returns 
so quickly that the horizontal movement of the barograph 
sheet or its time scale is not sufficiently open to give any in- 
dication of the length of time consumed in this fall and rise. 
The appearance of the record would be about the same 
whether the movement of the pen down and back occupied 
one minute or one second. The statement of the observer is 
to the effect that “the storm struck the office of the Weather 
Bureau at 8.28 p. m. and probably consumed a minute in 
passing, and the barograph recorded a fall of 0.38 inch in the 


second consumed by the storm in passing.” 


In giving a proper interpretation to this fall of 0.38, we are 
confronted with the difficulty of deciding between two equally 
plausible and probable explanations, viz: 

1. If this storm was essentially a rapid whirl about an axis 
that was vertical or highly inclined to the earth’s surface, 
then theory shows that there must have been a large baro- 
metric depression in the central portion of the whirl; the 
pressure would fall very rapidly as the violent winds approach 


_ the station, remain low while the center is passing over, and 


rise rapidly as the opposing violent winds strike the station. 
If all this happened within a minute, the barographic record 
would be similar to that here given, and the minimum re- 
corded pressure would correspond closely to the actual pres- 
sure existing in the comparatively quiet central region of the 
whirl. The fact that the central low pressure occupied near! 
a minute in passing over would give the Richard barograp 
ample time to overcome its sluggishness and adjust itself to 
the proper minimum reading. In this case also a continuous 
record of the wind would show its original rapid increase in 
strength, then a calm period, and then the sudden violent 
wind from an opposite direction; but, unfortunately, at Lit- 
tle Rock, on the’ present occasion, the anenometer was de- 
stroyed. 

2. If the destructive winds were not blowing in a circular 
whirl, but were simply heavy blasts coming successively from 
several directions, then the first winds felt at the station were 
felt as gales, which rapidly increased into violent gusts, but 
the direction from which - gusts came was not necessarily 
the same. Apparently at the-Weather Bureau station a gale 
from the northeast was suddenly followed by a gust from the 
south, which threw the upper portion of the telegraph office 
northward upon the Weather Bureau building, both of which 
were included in the so-called tornado cloud. This southerly 
wind must have been the more violent of the two, and the re- 
port states that the “ windows in the Weather Bureau office 
were blown in and the office and furniture drenched with rain.” 
Under these circumstances we must remember that every 
strong wind produces an increase of pressure on the windward 
side of an obstacle and a diminution of pressure on the lee- 
ward side. The difference between these two pressures is the 
resultant that tends to push the object along. A chimney top 
may be so arranged that a wind from any direction will pro- 
duce a very great diminution of pressure within the chimney 
flue, by virtue of which the air in the room below flows up 
a the chimney, leaving a lower pressure in the room 
itself. 

The office room containing the barograph at Little Rock 
seems to have been so placed that the building was to the lee- 
ward of the telegraph and higher buildings during southerly 
winds. The first wind from the northeast shifted suddenly 
to a destructive southerly wind, which first threw the roofs of 
the higher buildings on to the Weather Bureau office and then 
broke in the windows of the office. In this rapid succession 
of events the pressure at the barograph was rapidly falling 
under the influence of the suction up chimney, when it was 


suddenly raised by the bursting in of the window. Both the © 


fall of pressure within the room and its sudden rise were 
therefore due entirely to the action of the wind on the build- 
ing considered as an obstacle, as explained at page 142 of the 
Treatise on Meteorological Apparatus and Methods. The fall 
of pressure shown by the barograph would, in this case, repre- 
sent only what occurred within the room, and have nothing 
to do with the pressure in the free atmosphere. 

The relation between wind and pressure can be best studied 
when the records are all on the same sheet, so that there may 
be no uncertainty with regard to the moments of time. 
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GENERAL STATISTICS. 


The table showing in detail for October, 1894, the statis- 

- tics relative te auroras and thunderstorms is placed among 

the meteoroldfical tables as No. XI, instead of being given in 

the text as heretofore. It shows the number of stations from 

which meteorological reports were received, and the number 

of such stations reporting thunderstorms (T) and auroras (A) 
in each State and on each day of the month. 


THUNDERSTORMS. 


A mention of the more severe thunderstorms reported dur- 
ing the month is given under “Local storms.” The dates on 
which reports of thunderstorms were most numerous were: 
8d, 50; 13th, 48; 20th, 83; 21st, 61; 25th, 68. 

The States where thunderstorm reports were most numer- 
ous were: Missouri, Minnesota, Ohio, Wisconsin, Oregon, 
Illinois, and Iowa. 

The States where the dates of thunderstorms were most 
frequent were: Missouri, where they were recorded on eighteen 
days; Ohio, seventeen days; Minnesota and Wisconsin, four- 
teen days. 

DAMAGE BY LIGHTNING. 


The following statistics of the damage done by lightning 
in October, so far as reported by the observers of this Bu- 
reau, are furnished by Mr. Alexander McAdie: 

During October, 1894, 7 persons were killed and 2 severely 


injured; 2 barns, 2 dwellings, 3 churches, and 2 car stables 
burned. 
AURORAS. 


The evenings on which bright moonlight must have inter- 
fered with observations of faint auroras are assumed to be 
the four days preceding and following the date of full moon, 
viz, from the 10th to the 18th, inclusive. On the remaining 
twenty-two days of this month 103 reports were received, or 
an average of 5 per day. The dates on which the reported 
number especially exceeded this average were: 25th, 21; 27th, 
11; 29th, 8. The States from which auroras were reported 
by a large percentage of observers were: North Dakota and 
Delaware. 

The States where the dates of auroras were most frequent 
were: North Dakota, 16; Minnesota, 11. 


CANADIAN DATA-—-THUNDERSTORMS AND AURORAS. 


Thunderstorms were reported as follows: 3d, Toronto, Ont. 
4th and 5th, Port Stanley, Ont. 17th, Grindstone, Gulf of 


St. L., Charlottetown, P. E. I., and Grand Manan, N. B. 20th, 


Port Stanley, Ont. 23d, Quebec, Que. 

Auroras were reported as follows: 2d, Quebec, Que., and 
St. Andrews, N. B. 5th, St. Andrews, N. B. 17th, Port Ar- 
thur, Ont. 20th and 22d, Father Point, Que. 29th, Quebec 
and Father Point, Que. 30th, Grindstone, Gulf of St. L., 
age Point, Que., St. Andrews, N. B., and Charlottetown, 


METEOROLOGY AND MAGNETISM. 


The movements of our atmosphere are to be studied prima- 
rily as problems in the mechanics and thermodynamics of 
moving gases and vapors, but our knowledge of the empirical 
relations between atmospheric phenomena and those of terres- 
trial magnetism has been elucidated by a few special students, 
and further study in this direction has been recognized by the 
Chief of the Weather Bureau as proper and desirable. In ac- 
cordance with the views that have been frequently explained b 
Professor Bigelow as to the action of the sun upon the ear 
there are two classes of influence that emanate from the sun, 
i. e., (1) a direct flow of energy that is known to us as sun- 
shine and radiant energy; (2) an indirect flow that proceeds 
from the sun in curved lines which are called coronal beams 
when seen during a solar eclipse, or auroral beams when seen 
during an aurora, or magnetic curves when revealed by the 
disturbances of the magnetic needle. The coronal curves are 
normals to the so-called equipotential surfaces, and have the 
same form whether the phenomenon is one of fluid motion or 
of electric influence. In order to avoid any appearance of 
undue partiality to any theory, Professor Bigelow calls these 
lines the coronal field, because they were first studied in the 
photographs of solar eclipses. Those studies showed that the 
coronal field is as permanently attached to the sun as our 
own magnetic system is attached to the earth. The solar 


. coronal poles and equator are analogous to the earth’s mag- 


netic poles and maguetic equator. Any influence that passes 
from the sun to the earth in straight lines through the 
mediation of the ether of space is considered to belong to the 
radiant field. Any other influence that proceeds along the 
coronal lines belongs to the coronal field, and if it reaches 
the earth and affects our atmosphere it is said to be super- 
posed upon the radiant field. According to Professor Bigelow 
the solar corona and the coronal field revolve about the sun’s 
axis and the synodic revolution is completed in 26.68 mean 


| 


solar days; he finds the same period in terrestrial magnetic 


phenomena, so that a cycle of magnetic changes completes 
itself in this interval. It matters not whether these mag- 
netic conditions and disturbances are caused by the changes 
produced in the earth’s atmosphere by the sun and moon, 
or whether the sun and moon have a direct influence on 
the magnetic condition, it suffices for the present to recog- 
nize that the phenomena are sensibly synchronous with each 
other, and that the study of both together promises to eluci- 
date laws that have hitherto been obscure. According to the 
remarkable memoir by Balfour Stewart (see Encyclopedia 
Britannica, article Meteorology, p. 184) “it would seem that 
terrestrial meteorology and terrestrial magnetism are prob- 
ably cognate subjects, and that they ought to be studied 
together in the well-founded hope that the phenomena of the 
one will help us to explain those of the other.” 

As the subject of: atmospheric electricity, including that of 
auroras and earth currents, has a small section in this Review, 
the Editor takes pleasure in introducing a new section on ter- 
restrial magnetism. The following text, together with Chart 
VI, will present from month to month a small part of the 
work being done by the Weather Bureau in this direction. 


THE COMPARISON OF TEMPERATURE WITH MAGNETIC HORI- 
ZONTAL FORCE, 
By Prof. F. H. Breztow. 


In response to the request of the Chief of the Weather Bu- 
reau, the directors of the observatories at Toronto, Washing- 
ton, and San Antonio have courteously undertaken to forward 
to the Bureau, as promptly as possible, certain data from 
their magnetograms, namely, the mean ordinates for the day 
from twenty-four hourly readings of the horizontal force, the 
declination, and the vertical force, uncorrected for instru- 
mental errors and changes of temperature. On days exhibit- 
ing very disturbed magnetic conditions the hours and the 
values of the maximum and minimum ordinates are given. 


| 
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and was divided almost in the center, the right half lying nearly toward the 
east and the left half toward the west. : 
Here the cloud lifted and did no further damage for a distance of half a mile; 


this distance included a valley. On the rising ground beyond the valley two | P 


houses were twisted upon their foundations, the east wall of a frame house 
being torn out. Dropping into a narrow valley at the other side of this rising 
ground, the storm executed one of its most remarkable freaks. First tearing 
away a small frame addition to the east side of a building, then lifting the 
house proper (which was a frame building) a distance of 15 feet, setting it 
down, then tearing off the four walls and the roof, destroying and scattering 
them about and leaving the floor where it lay with the four occupants in the 
center of the room unharmed. . 

Continuing through the woods, dropping down and rising at short intervals, 
a particularly good opportunity was afforded for observing the movement of 
the wind by the direction in which the large pine trees fell. The direction in 
which they lay was in accordance with the established theories in regard to the 
circular motion of the air. In the center of the path trees lying three or four 
feet apart were pointed in directly opposite directions. ~ 

The cloud continued along a hilly stretch of country, a some damage 
here and there, until it reached the penitentiary buildings. Portions of these 
were leveled to the ground and the buildings very generally damaged. At the 
Penitentiary the direction of the cloud changed a little toward the north for one 
block and followed up Third street, unroofing some of the small houses in the 
neighborhood, breaking the glass, and otherwise destroying property. Further 
along Third street the better residence portion of the city was reached, and a 
great deal of damage done. 

At Izard street the storm again changed to the north for one block and 
moved east on Second street to Louisiana street, the path widening now and 
then, indicating the closer approach of the cloud to the earth. 

Reaching the business portion of the’ city, the character of the damage 
became peculiar in the extreme. Large baildings were passed by unharmed 
and smaiier buildings were chopped off and leveled on all sides. Cgrnices 
and roofs were blown from buildings for a distance of 100 yards from the 
right extremity of the storm. 

At Scott street the cloud lowered and reached north to Markham street, 
including the telegraph office, where your observer was at the time, and the 
Weather Bureau office. 

In the telegraph office the first signs of the approaching storm was a gale 
from the northeast, accompanied by a very heavy rain and vivid lightning. 
In almost a second the building on the south side of the telegraph office, 
which is one story higher, was cut off one story, and this was thrown upon 
the office building. e storm struck the Weather Bureau office at 8.28 p. 
m., and consumed probably a minute in passing. The instrument shelter was 
blown away, together with board walks and platform. The wires connecting 
the instruments on the roof with the self-recording ee in the office were 
broken and the anemoscope thrown down and partly broken. The windows 
in the office were blown in and office and furniture drenched with rain. The 
rain gauges and sunshine recorder were untouched. The barograph in the 
office recorded a fall of 0.38 inch in the second consumed by the storm in pass- 
ing. The tank at the gas works, a little distance to the northeast, was raised 
by this diminution of pressure and the lights throughout the city went out. 
As soon as the cloud d the tank settled, the pressure was resumed, and 


the jets could be lighted. 
The storm sostinnad down Markham street, doing more damage on the 
ight than on the left side of its path, and disappe in the river at the foot 
of Ferry street, no indication of its being found east of this point. 
The total length of the path was saobebly 54 miles. The shape of the cloud 
could not be determined, owing to the inky blackness of the night, but there 
are a few persons who report having noticed a distinct funnel shape. As evi- 
denced by the distribution of dam done along its course, the storm had 
two distinct motions, a swaying one from side to side and a bounding motion. 


[Remarks by the Editog.) 


The small diagram on the side of Chart I gives a copy of 
the oscillations of the barometer, as recorded on the Richard 
barograph, alluded to by the observer in the preceding descri 
tion. It will be observed that after a slight oscillation the 
record drops in a straight line from 29.31 to 28.93 and returns 
so quickly that the horizontal movement of the barograph 
sheet or its time scale is not sufficiently open to give any in- 
dication of the length of time consumed in this fall and rise. 
The appearance of the record would be about the same 
whether the movement of the pen down and back occupied 
one minute or one second. The statement of the observer is 
to the effect that “the storm struck the office of the Weather 
Bureau at 8.28 P. m. and probably consumed a minute in 
passing, and the barograph recorded a fall of 0.38 inch in the 


second consumed by the storm in passing.” 


In giving a proper interpretation to this fall of 0.38, we are 
confronted with the difficulty of deciding between two equally 
lausible and probable explanations, viz: 

1. If this storm was essentially a rapid whirl about an axis 
that was vertical or highly inclined to the earth’s surface, 
then theory shows that there must have been a large baro- 
metric depression in the central portion of the whirl; the 
pressure would fall very rapidly as the violent winds approach 
the station, remain low while the center is passing over, and 
rise rapidly as the opposing violent winds strike the station. 
If all this happened within a minute, the barographic record 
would be similar to that here given, and the minimum re- 
corded pressure would correspond closely to the actual pres- 
sure existing in the pine pare quiet central region of the 
whirl. The fact that the central low pressure occupied near! 
a minute in passing over would give the Richard enemas § 
ample time to overcome its sluggishness and adjust itself to 
the proper minimum reading. In this case also a continuous 
record of the wind would show its original rapid increase in 
strength, then a calm period, and then the sudden violent 
wind from an opposite direction; but, unfortunately, at Lit- 
tle Rock, on the’ present occasion, the anenometer was de- 
stroyed. 

2. If the destructive winds were not blowing in a circular 
whirl, but were simply heavy blasts coming successively from 
several directions, then the first winds felt at the station were 
felt as gales, which rapidly increased into violent gusts, but 
the direction from which these gusts came was not necessarily 
the same. Apparently at the-Weather Bureau station a gale 
from the northeast was suddenly followed by a gust from the 
south, which threw the upper portion of the telegraph office 
northward upon the Weather Bureau building, both of which 
were included in the so-called tornado cloud. This southerly 
wind must have been the more violent of the two, and the re- 
port states that the “windows in the Weather Bureau office 
were blown in and the office and furniture drenched with rain.” 
Under these circumstances we must remember that every 
strong wind produces an increase of pressure on the windward 
side of an obstacle and a diminution of pressure on the lee- 
ward side. The difference between these two pressures is the 
resultant that tends to push the object along. A chimney top 
may be so arranged that a wind from any direction will pro- 
duce a very great diminution of pressure within the chimney 
flue, by virtue of which the air in the room below flows up 
8 the chimney, leaving a lower pressure in the room 
itself. 

The office room containing the barograph at Little Rock 
seems to have been so placed that the building was to the lee- 
ward of the telegraph and higher buildings during southerly 
winds. The first wind from the northeast shifted suddenly 
to a destructive southerly wind, which first threw the roofs of 
the higher buildings on to the Weather Bureau office and then 
broke in the windows of the office. In this rapid succession 
of events the pressure at the barograph was rapidly falling 
under the influence of the suction up chimney, when it was 


suddenly raised by the bursting in of the window. Both the © 


fall of pressure within the room and its sudden rise were 
therefore due entirely to the action of the wind on the build- 
ing considered as an obstacle, as explained at page 142 of the 
Treatise on Meteorological Apparatus and Methods. The fall 
of pressure shown by the barograph would, in this case, repre- 
sent only what occurred within the room, and have nothing 
to do with the pressure in the free atmosphere. 

The relation between wind and pressure can be best studied 
when the records are all on the same sheet, so that there may 
be no uncertainty with regard to the moments of time. 
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GENERAL STATISTICS. 


The table showing in detail for October, 1894, the statis- 

- tics relative to auroras and thunderstorms is placed among 

the meteorological tables as No. XI, instead of being given in 

the text as heretofore. It shows the number of stations from 

which meteorological reports were received, and the number 

of such stations reporting thunderstorms (T) and auroras (A) 
in each State and on each day of the month. 


THUNDERSTORMS. 


A mention of the more severe thunderstorms reported dur- 
ing the month is given under “ Local storms.” The dates on 
which reports of thunderstorms were most numerous were: 
8d, 50; 13th, 48; 20th, 83; 21st, 61; 25th, 68. 

The States where thunderstorm reports were most numer- 
ous were: Missouri, Minnesota, Ohio, Wisconsin, Oregon, 
Illinois, and Iowa. 

The States where the dates of thunderstorms were most 
frequent were: Missouri, where they were recorded on eighteen 
days; Ohio, seventeen days; Minnesota and Wisconsin, four- 
teen days. 

DAMAGE BY LIGHTNING. 


The following statistics of the damage done by lightning 
in October, so far as reported by the observers of this Bu- 
reau, are furnished by Mr. Alexander McAdie: 

During October, 1894, 7 persons were killed and 2 severely 


injured; 2 barns, 2 dwellings, 3 churches, and 2 car stables 
burned. 
AURORAS, 

The evenings on which bright moonlight must have inter- 
fered with observations of faint auroras are assumed to be 
the four days preceding and following the date of full moon, 
viz, from the 10th to the 18th, inclusive. On the remaining 
twenty-two days of this month 103 reports were received, or 
an average of 5 per day. The dates on which the reported 
number especially exceeded this average were: 25th, 21; 27th, 
11; 29th, 8. The States from which auroras were reported 
by a large percentage of observers were: North Dakota and 
Delaware. 

The States where the dates of auroras were most frequent 
were: North Dakota, 16; Minnesota, 11. 


CANADIAN DATA—THUNDERSTORMS AND AURORAS. 


Thunderstorms were reported as follows: 3d, Toronto, Ont. 
4th and 5th, Port Stanley, Ont. 17th, Grindstone, Gulf of 


St. L., Charlottetown, P. E. I., and Grand Manan, N. B. 20th, 


Port Stanley, Ont. 23d, Quebec, Que. 

Auroras were reported as follows: 2d, Quebec, Que., and 
St. Andrews, N. B. 5th, St. Andrews, N. B. 17th, Port Ar- 
thur, Ont. 20th and 22d, Father Point, Que. 29th, Quebec 
and Father Point, Que. 30th, Grindstone, Gulf of St. L., 
gg Point, Que., St. Andrews, N. B., and Charlottetown, 


METEOROLOGY AND MAGNETISM. 


The movements of our atmosphere are to be studied prima- 
rily as problems in the mechanics and thermodynamics of 
moving gases and vapors, but our knowledge of the empirical 
relations between atmospheric phenomena and those of terres- 
trial magnetism has been elucidated by a few special students, 
and further study in this direction has been recognized by the 
Chief of the Weather Bureau as proper and desirable. In ac- 
cordance with the views that have been frequently explained b 
Professor Bigelow as to the action of the sun upon the ear 
there are two classes of influence that emanate from the sun, 
i. e., (1) a direct flow of energy that is known to us as sun- 
shine and radiant energy; (2) an indirect flow that proceeds 
from the sun in curved lines which are called coronal beams 
when seen during a solar eclipse, or auroral beams when seen 
during an aurora, or magnetic curves when revealed by the 
disturbances of the magnetic needle. The coronal curves are 
normals to the so-called equipotential surfaces, and have the 
same form whether the phenomenon is one of fluid motion or 
of electric influence. In order to avoid any appearance of 
undue partiality to any theory, Professor Bigelow calls these 
lines the coronal field, because they were first studied in the 
photographs of solar eclipses. Those studies showed that the 
coronal field is as permanently attached to the sun as our 
own magnetic system is attached to the earth. The solar 


. coronal poles and equator are analogous to the earth’s mag- 


netic poles and magnetic equator. Any influence that passes 
from the sun to the earth in straight lines through the 
mediation of the ether of space is considered to belong to the 
radiant field. Any other influence that proceeds along the 
coronal lines belongs to the coronal field, and if it reaches 


the earth and affects our atmosphere it is said to be super- 
posed upon the radiant field. According to Professor Bigelow 
the solar corona and the coronal field revolve about the sun’s 
axis and the synodic revolution is completed in 26.68 mean 
solar days; he finds the same period in terrestrial magnetic 


henomena, so that a cycle of magnetic changes completes 
itself in this interval. It matters not whether these mag- 
netic conditions and disturbances are caused by the changes 
produced in the earth’s atmosphere by the sun and moon, 
or whether the sun and moon have a direct influence on 
the magnetic condition, it suffices for the present to recog- 
nize that the phenomena are sensibly synchronous with each 
other, and that the study of both together promises to eluci- 
date laws that have hitherto been obscure. According to the 
remarkable memoir by Balfour Stewart (see Encyclopedia 
Britannica, article Meteorology, p. 184) “it would seem that 
terrestrial meteorology and terrestrial magnetism are prob- 
ably cognate subjects, and that they ought to be studied 
together in the well-founded hope that the phenomena of the 
one will help us to explain those of the other.” 

As the subject of: atmospheric electricity, including that of 
auroras and earth currents, has asmal! section in this Review, 
the Editor takes pleasure in introducing a new section on ter- 
restrial magnetism. The following text, together with Chart 
VI, will present from month to month a small part of the 
work being done by the Weather Bureau in this direction. 


THE COMPARISON OF TEMPERATURE WITH MAGNETIC HORI- © 
ZONTAL FORCE. 
By Prof. F. H. 


In response to the request of the Chief of the Weather Bu- 
reau, the directors of the observatories at Toronto, Washing- 
ton, and San Antonio have courteously undertaken to forward 
to the Bureau, as promptly as possible, certain data from 
their magnetograms, namely, the mean ordinates for the day 
from twenty-four hourly readings of the horizontal force, the 
declination, and the vertical force, uncorrected for instru- 
mental errors and changes of temperature. On days exhibit- 
ing very disturbed magnetic conditions the hours and the 
values of the maximum and minimum ordinates are given. 


| 
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The object in collecting these data is to institute a ap goa 
son between the crude magnetic readings, particularly of the 
bifilar, and the temperature changes'at meteorological stations 
in the northwest. Ultimately such comparisons will show 
how far unreduced magnetic observations may be available 
for determining the direction and the intensity of the tem- 
rature variations and other weather conditions before these 
ome fully developed, as given by the isotherms and iso- 
bars of the daily weather maps. It has already been shown 
that weather and magnetism conform on the average to a 
normal type, but the —— of the synchronous changes 
from day to day is still under advisement as a practical fea- 
ture in forecasting. The original data are presented on Chart 
VI in a slightly reduced form, without further comment, thus 
offering the reader an opportunity for individual study. 
The columns headed Calgary, Williston, and Sioux City, 
ive for each day, respectively, the mean of the 8 a. m. and 
5 . m. observations of temperature at the following groups 
of stations: 

Calgary for Minnedosa, Qu’Appelle, Prince Albert, Swift 
Current, Medicine Hat, Battleford, Edmonton, Calgary. 

Williston for Valentine, Yankton, Huron, Pierre, Moor- 
head, Bismarck, Williston. 

Sioux City for Springfield, Mo., Kansas City, Wichita, Con- 
cordia, Omaha, Sioux City. 

The average temperature for each group is reduced back to 
the origin, W. 115°, N. 55°, by a correction for eastward drift 
(see Amer. Jour. Sci., Dec., 1894). The first differences of 
these numbers are taken; then the monthly mean of the first 


tions disturb the curves in certain cases. 


differences for slope; then the variations on the slope; then 
these latter are added successively throughout the month and 
the accumulated sums give the ordinates of the curve for each 
group; the mean of these three groups is taken and gives 
the curve in the upper part of Chart VI; the monthly mean 


of the ordinates being —5, this is added with reverse sign to ~ 


reduce to a true datum line. Thus, the eastward drift and 
the slope have been eliminated, and the variations reduced to 
a zero base line. The final temperature variations are mul- 
tiplied by —2, the minus sign being required for an inversion 
which seems to have prevailed during October. 

The magnetic data are treated in the same way as the tem- 
peratures, excepting that in order to reduce to a similar 
amplitude the readings of horizontal magnetic force at San 
Antonio are divided by 3. The curve as plotted is the mean 
of the ordinates of the three stations. 

It has been found that at least five magnetic observations 
are required to eliminate local conditions and to give a true 
value of the external impressed field, though seven are better. 
By inspecting the columns it will be seen that local varia- 
Hence, as the data 
now exists, the comparison can give only partially accurate 
curves as to detail, though the main features may be expected 
to appear. No important magnetic disturbances were re- 
ported for October. The dates of beginning of the 26.68 day 
period are October 1.22 and October 27.90. These curves 
should be compared with the inverse type, and this has been 
effected by applying the factor —2 to the temperature data 
as above stated. 


INLAND NAVIGATION. 


STAGE OF WATER IN RIVERS. 

The following table shows the danger point and the highest 
and lowest stages for the month of October, 1894: 

Heights of rivers above low-water mark, October, 1894. 


es Highest water. Lowest water. | = 
Stations. 
Height. Date. Height. Date. 
Feet, | Feet. Feet. 
Shreveport, La. 29-2 | 23 4|—49 2. 
Arkansas 
Fort Smith, Ark 22-0 23 1.0 31 2-4 
Little Rook, Ark .. 23-0 5-0 I 2-9 2-1 
Missouri River 
Bismarck, N. 75-0 32 11,12 2-8 8, 30, 31 
Pierre, Dak. ° 2-3 | 22,2425 1.8 6-13 
Sioux 7 6.7 5-7 18, 19 1.0 
Kansas City, Mo. ....--00+ seseee 21.0 7-9 19 6-3 25, 26 1-6 
St. Pau!, Minn. .. 14-0 2.2 12 1.6 |18, 19, 27,28 0.6 
La Crosse, Wis 10-0 1.9 1.2 I o. 
Dubuque, those 16.0 1.7 3! 1-4 o. 
Davenport, Lowa 15-0 1.0 29-31 2-21 
Keokuk, Lowa 14-0 0-7 30,3 | — 8, 10, 13 0-9 
Hannibal, BO 17-0 1.2 3" 05 
St. Lowis, MO. go.0 2+4 |23, 24, 29) 30 1.6 
Oairo, 40-0 4 2-9 a5 
Memphis, Tenn. 33-0 1-4 30, 31 2-5 
Vicksburg, Miss 41.0 1-2 42 30, 31 5S: 
New Orleans, La.....--sseeeeeeee 13-0 6.6 8 2.8 |14, 28, 30, 31 3 
Ohio River. 
Parkersburg, W. 38-0 a5 0.7 29, 30 2.8 
Cincinnati, 45-0 35 24 5-5 
Louisville, Ky. 24-0 3 2-4 25-27 
Cumberland River. 
Nashville, Tenn 40.0 1,2) 3 24-31 0.8 
Tennessee River. 
Chat TODD. 33-0 24 15 0.7 27-29 1-7 
Pitteburg, Pa 22-0 6.4 18 5-0 4, 10, 26 1-4 


Heights of rivers—Continued. 
Ss Highest water. Lowest water. = 
£45 eight.| Date. [Height Date. 
OD 15-0 5-4 I. 
7 9| 37 
Harrisburg, 
River. 
Lynchburg, Va So OP 18-0 2.2 I 0-0 26-30 2-2 
Red Bluff, Cal........... 22.0 8.5 0-7 17 7-8 
Cal ........ 25-0 11.7 7-5 10, 11 4-2 
Des Moines, lowa*.........++-+++ 19-0 3-3 7-10, 28 3-0 1-4 o-3 
- * Record for 20 days. 


The above table shows that no floods occurred during the 
month in the rivers therein tabulated. In most cases the 
rivers were unusually low. 


FLOODS AND NAVIGATION. 


The reports of floods were confined to a few rivers in the 
south Atlantic coast region. On the 9th the Congaree River 
at Columbia, 8. C., rose 4.7 feet above the danger line, flooding 
the lowlands. Asarule, the rivers in the interior of the 
country reached extreme low water during this month and, 
in some cases, were lower than at any time during the past 


fifty years. 
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STATE WEATHER SERVICES. 


A tabular summary of the more prominent climatological 
features of each State and Territory, as given in the reports 
for October by the directors of the respective State Weather 
Services, is presented in Table XII. This table gives for the 
whole area of any State: (a) the average departure from the 
normal values of the current monthly mean temperatures 
and total precipitations; (6) the maximum and minimum 
temperatures and precipitations; (c) the greatest and least 
monthly ranges of temperature occurring anywhere within 
the State. This table is essentially a summary of Table II, 
and therefore presents a somewhat different study of meteor- 
ological conditions from that given in Table I, which is based 
on regular Weather Bureau stations arranged in so-called 
climatic districts. 

The following extracts are taken from the reviews pub- 
lished by the respective services; occasional notes in brackets 
are added by the Editor: 


Alabama.—An almost entire absence of rain with pleasant weather pre- 
vailed throughout the month. The conditions were all that could be desired 
for harvesting; an abundanée of sorghum was made, after which attention was 
generally given to gathering cotton, corn, and potatoes, and all-crops were 
mostly in by the end of the month. It has been altogether a very good crop 
year. The absence of rain during most of October has caused very low rivers, 
and a general opinion prevails that they are the lowesé since 1839; this condi- 
tion has suspended traffic on the rivers. 

Arkansas.—The weather was very favorable for gathering cotton and corn, 


about the middle of September, but coming after the heavy rains of preceding 
months, and in harvesting season, the benefits to matured crops were vastly 
greater than if more rain fallen. Excellent corn, hay, and cotton harvests 
were made, and even cane was benefited, though more rain was needed in the 
sugar belt than fell during the month. What was uired for the cane was 
colder nights and some rain to ripen the stalk and make it more juicy. 
| Missouri.—The first snow of the season occurred on the 29th. In a few of 
| the central aud southwestern counties, wheat and pastures were badly in need 
of rain at the close of the month, but over the greater portion of the State 
wheat was reported as looking well and pastu was good. Water for stock 
_ was still searce in some of the central and northern counties. 
| New England.—The temperature for the month averaged 1.8 above the 
,normal. Damaging frosts occurred in valleys on several dates, but in many 
upland districts flowers are blooming in the open air and tomatoes, peas, etc., 
are found in the gardens untouched ty frosts. Many of the northern stations 
report a slight deficiency in-the rainfall, but there was a marked excess in 
the south and southeast. The fall has been generally sufficient for grass roots 
and for new seeded fields, and the pastures and fields are in much better con- 
dition than at the end of September; but, except in the extreme south, the 
wells and springs have not been filled up to any extent, and at the close of 
October much more rain is needed. 

Oklahoma.—Temperature below 32°, with slight freeze, throughout the 
| Territory on the 29th and 30th, but on account of absence of moisture little 
| damage was done to vegetation. ‘The month was practically free from storms 
‘or unusual phenomena. Light frosts on the 8th, 29th, and 30th. The average 
date of first killing frosts in this latitude is about October 20. 

South Carolina.—The most salient feature of the weather for this month 
_was the subtropical storm whose center passed over the south-central portion 
of the State during the 8th to 9th. Streams were swollen and overflowed 
their banks and flooded the low country swamps, but, as the storm occurred 
late in the crop season, the resulting damage was comparatively small. Prob- 


but too dry for plowing, and at the end of the month rain was needed to give ably the rice fields suffered most and bottom-land corn next, but the latter 
wheat a start before winter set in. Killing frosts occurred in all portions of had abundant time to dry thoroughly before being gathered, as the weather 


the State, but they were rather beneficial as they caused cotton to open more 
rapidly. 


_was clear and without rain for nearly three weeks after the storm. The 
weather during the month was very favorable for gathering corn, cotton, and 


Georgia.—The month was marked by no severe storms or abnormally | other late crops, and for seeding oats. 


sudden temperature changes. 


South Dakota.—The weather during the month was generally favorable for 


Idaho.—-The month opened with cloudy weather and showery conditions | late farm work, and much plowing was done. The weather was generally 
prevailing generally over the State. The second week ushered in a dry spell, unusually pleasant and mild. 
the beginning of which was marked by killing frosts and freezing tempera-| _Tennessee.—The early crop of tobacco was considerably below the average, 


tures in all sections: the temperature then rose slowly until the 18th, when a 


| while the late crop is considerably better. The early corn crop was the <—— 
as 


sudden fall in temperature was “egy gran accompanied by heavy | and best in years, but the late corn is much below the average. Cotton 


showers, with snow in some localities. e temperature remained nearly 
stationary, with a tendency to rise, until the 27th, when a colder period began 
and continued during the remainder of the month. Light scattered showers 
were the rule after the 21st. 


done fairly well throughout the greater portion of the season, and the yield is 
said to be The drought which set in about the middle of September, 
and which is the longest and most severe of which there is any record, has 
been very detrimental to the farmers, as it has prevented them from preparin 


JUinois.—In the first half of the month lower temperatures prevailed, but land for and seeding wheat. This, combined with the low prices, will consid- 


during the last half the daily means of temperature were in excess, except on 
the last two days. The weather throughout the month was favorable to grow- 
ing crops and farm work, especially to the cribbing of corn, but the limited 
amounts of local rains caused a continuance of the scarcity of stock water 
on many farms and kept pasturage in localities in poor condition. 

Kentucky.—The rainfall occurred chiefly —. the closing days of the 
month, but was badly distributed and wholly insu 


erably lessen the acreage of the next crop. Wells and streams are dry and 


_ stock water scarcer than ever known in many localities. 

_ _ Wisconsin.—Killing frosts occurred on the Ist at many stations, and from 
that date the temperature slowly decreased, reaching the minimum on the 
| 14th, on which date the temperature throughout the State was 5° to 10° below 
freezing. On the 16th it rose to 70° and above, reaching the maximum for 
cient. The drought was | the month on that date. The remaining days were warmer than usual for 


very severe and damaging to farmers and stock raisers, many having to haul | October. As a whole, the month was an average one for the State, though 


water a very great distance for stock use. 


the number of gales on the lake was greater than usual, some of which were 


Louisiana.—The dry weather was a continuance of the drought that began | quite severe. 


OBSERVATIONS ON THE GREAT LAKES. 


REPORTS FROM U. 8. LIFE-SAVING STATIONS. 


Through the co-operation of the General Superintendent 
of the Life-Saving Service and the Secretary of the Treasury, 
the Weather Bureau has received monthly reports for the 


month of October, from the keepers of 32 U.S. Life-Saving 
Stations on the Great Lakes. ; 


REPORTS FROM VESSELS. 


The Lake Marine Section of the Forecast Division has 
received reports from the captains of 60 vessels navigating 


4 


the Great Lakes. The following miscellaneous items are ex- 
tracted from their reports: 


Capt. A. B. Drake, steamship Thos. Maytham, 16th, bright aurora nearly 
all night between Kewenaw Point and head of Lake Superior; 17th, bright 
aurora from midnight until 5 a. m., lower end of Lake Superior. 

Capt. J. W. Morgan, steamship Australasia, 2d, northern Lake Superior, 
very bright aurora from 10.30 to 11.45 p. m. 

Capt. . L. Weeks, steamship City of Genoa, 16th, Lake Superior, north- 
ern lights from 10.30 p. m. to 2 a. m., 17th. 

Capt. D. MacLean, steamship City of Duluth, 16th, Lake Michigan, north- 
ern lights observed at 10.15 p. m. ‘ 

Capt. Edward Mooney, a Wa-Tam, 15th, Lake Superior, 
northern lights for fifteen minutes; e Huron, northern lights from 12.80 


to 3 a. m. 


| 
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SUNSHINE AND CLOUDINESS. 


GENERAL REMARKS, 


The quantity of sunshine, and therefore of heat, received by 
the atmosphere is a fundamental factor in meteorology; the 
quantity received by the atmosphere as a whole is very nearly 
constant from year to year, but the proportion received by 
the surface of the earth depends largely upon the absorption 
by the atmosphere and varies with the distribution of cloudi- 
ness. The sunshine is now recorded automatically at about 
38 regular stations of the Weather Bureau, either by its pho- 
tographic or its thermal effects. The cloudiness is recorded 
by personal observations at all stations and is given in the 
column of “ average cloudiness” in Table I. 


SUNSHINE. 


An instrumental record of sunshine has been kept during 
the month at 18 stations by means of the photographic sun- 
shine recorder and at 20 stations by means of the thermo- 
metric sunshine recorder; the results of these observations 
are given in Table IV, for each hour of local mean time 
(not seventy-fifth meridian time). The stations recording 
the largest percentages of sunshine between the hours of 11 
a. m. and 1 p. m. were: Vicksburg, 94.5; Santa Fe, 93.5; 
Denver, 98; Dodge City, 91.5; Memphis and Galveston, 91; 
Tucson, 90.5.. The stations having the least percentage 
between these hours were: Portland, Oreg., 36.5; Eastport, 
44; Rochester, 48.5; Spokane, 50; Detroit, 53.5. 


The general average percentage for the whole month is | Dodge City, K 


given in the next to the last column of Table IV. The high- 
est percentages were : Vicksburg, 91; Santa Fe, 90; Denver, 
89; Memphis and Tucson, 87; Galveston and Dodge City, 
86; Little Rock, 84. The lowest percentages were: Portland, | 
Oreg., 30; Rochester, 39; Eastport, 42; Chicago, 43. 

CLEAR SKY. 


The average cloudiness between sunrise and sunset, as based 
on numerous personal observations, is given for each Weather 


Bureau station in Table I; the complement of this average 


cloudiness gives the observer’s estimated percentage of clear 
sky and these latter numbers are given in the last column of 
Table IV. 

‘COMPARISON OF SUNSHINE AND CLEAR SKY. 


The sunshine registers give the duration of direct sunshine 
whence the percentage of possible sunshine is derived; the 
observer’s personal estimates give the percentage of area of 
clear sky. It should not be assumed that these numbers 
should agree, and for comparative purposes they have been 
brought together, side by side, in the following table, from 
which it appears that, in general, the instrumental record of 
percentages of duration of sunshine is almost always larger 
than the observer’s personal estimates of percentages of area 
of clear sky; the average excess for this month is 8 per cent 
for photographic records and 8 per cent for thermometric 
records : 

Difference between instrumental and personal observations of sunshine. 


3 3 
hic Thermometric 

stations. = stations. 2 

m = a a = a a 
Santa Fe, N. Mex........ 80 to || Vicksburg, Miss ........ I 2 
Denver, Colo 69 20 || Little Rock, Ark ........ I 

Memphis, Tenn ......... 87 1 || St. Louis, Mo............ 71 & 
Tucson, Ariz .........+++ 87 Z 10 || Salt Lake City, Utah....) 73 5 
Galveston, Tex.......... 86 o || Wilmington, N.C........ 7° 69 I 
Dodge City, Kans ....... 86 Z| 9 Key West, Fla.......... 6! 4 22 
77 9 || Louisville, Ky .......... 69 
Kansas City, Mo ........ 75 71 4) Moines, lowa ....... 60 56 

San Diego, Cal.* 72 69 3 || Baltimore, Md 58 
Cincinnati, Ohio.........| 71| 60) | Columbus, Ohio.........) & 
San Francisco, Cal ...... 67 64 3 | New Haven, Conn ....... 58 50 8 

Bismarek, N. Dak....... 6:| 59| Philadelphia, Pa 
Helena, Mont............ 59 49 to | New York, 54 48 
Washington, D.C ....... s7| 54 3 || Portland, Me............ 51 4 

42| 33 9 | Detroit, Mich ........... % 
Port 30 31 | — 1 || Chicago, Ill.............. 43 41 2 
Rochester, N. ......... 39 42|—3 

New Orleans, La |. 

* For 28 days. 


NOTES BY THE EDITOR. 


EARLY SNOWS IN CONNECTICUT FROM 1783 To 1882. 


Notes of remarkable early snows in Connecticut, communi- 
cated by Miss E. D. Larned of Thompson, Windham Co., 
Conn. : 


1788, November 21.—Snow 6 inches deep. 

1792, November 23.—Snowed two days; drifted very much; roads impas- 
sable. 

1793, October 29.—Snowed all day; very cold. 

1797, November 17.—Exceeding cold for the season; snowed considerably. 

1798, November 2.—Last night it snowed a good deal. 

1800, November 21.—Snowed hard all day; storm very severe. November 
28, snowed some; believe the snow is a foot deep; very good sleighing. 

1804, November 12.—Yesterday and to-day it has snowed conuitentbly. 
November 14, it snowed pretty hard most of the day. 

1805, October 26.—Snowed most of the day. 

1806, November 16.—Snowed all day; snow 8 or 9 inches deep; quite 
wintry weather. 

1808, November 15.—Snowed steadily all day. 

1809, November 24.—A severe snowstorm all day.. November 25, snow 
nearly a foot deep; se le move in sleighs. 

1810, November 2.—Had a severe snowstorm; great quantities of corn, 
apples, ete., are still outdoors; severe winter weather. 

811, November 20.—Snowed most of the day; storm very tedious. 

1818, November 15.—Snowed steadily all day; snow more than a foot deep; 
sleighs move 

1819, November 29.—Last night we had considerable snow. 

1820, November 12.—Snows in the night and all day; a right winter-cold 
snowstorm about 8 inches on the level and very solid; hard sleighing; good 
sledding for a week. 


1821, November 30.—Snowed all day and night. 

1827, November 6.—Severe snowstorm, about 9 inches. 

1829, November 27.—Snows considerable. 

1831, November 22.—Considerable snow, not melted till January. 

1833, November 25, 26.—Snowy. 

1835, November 23.—-Snowed all day; very cold. 

1836, November 17.—Considerable snow. 

1837, November 14.—Severe snowstorm. 

1838, October 28, 29.--Snow; November 8, hard storm and very cold. 
November 18, 24, 25, snows and extreme cold. 

1840, October 25.—A tedious snowstorm; snow fell a foot deep in some 
places and lay for several days. 

1841, October 3.—First snowfall; at some places people went to town meet- 
ing in sleighs. November 8, a hard snowstorm. Between October 3 and No- 
vember 22, ground covered with snow four or five times. 

1842, November 30.—First snowstorm. ' 

1848, November 29.—First snow. ‘ 

1844, November 28.—Snowed all day about 5 inches, mercury 10°; some 
sleighs moved. 

1846, November 25.—A hard snowstorm all day. 

1848, November 11.—Snowed steadily and pretty fast all day. November 
20, a very uncommon fall of snow—said to be about 18 inches > Sleighs 
are very thick. 

1851, October 27.—A tedious snowstorm. 

1852, November 23.—Snowed all day. 

1854, November 16.—Some snow. 

1855, November 17.—Snowy afternoon. November 20, snowed all day and 
night; good sleighing. 

1856, November 29.—Hard snowstorm; very high wind. 

1858, November 14.—Heavy snow. 

1861. November 29, 30.—Slight snow. 
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1862, November 7, 8.—Violent storm; much snow. 

1864, November 13, 14.—Snow enough for sleighing. 

1865, November 5.-—Some snow. 

1866, November 22, 28.—Two days’ snowstorm. 

1867, November.—Four inches of snow. 

1868, October 17 —Snowed some hours. 

1869, October 27-30.—Snowed some hours each day. 

1871, November 10.—Rain, hail, and snow. 

1872, November 29.—Snow. hail, and thunder. 

1878. November 12.—Hard storm. November 18, another snowstorm. 
Winter weather and good sleighing. 

1874, November 20.—Snowed considerably. 

1875. November 19.—Snowed some hours. 

1876, October 15.—Snowed all day; 4 or 5 inches deep. 

1877, November 29.—First snow. 

1879, November 3.—First snow, 

1882, November 25.—First snow. 


The snows within the last decade, 1883 to date, have been 
late and scant. The “election” snowstorm, November 5-6, 
1894, was the most severe in many years so early in the sea- 
son. It brings up the average for snowstorms in October and 
early November to about one in ten years for one hundred and 
ten years; depth of snow in Thompson, 8 to 10 inches. 


OBSERVATIONS AT HONOLULU, HAWAIIAN ISLANDS. 


As the weather on our Pacific coast depends so largely upon 
the conditions of the atmosphere to the westward, it is con- 
sidered important to publish in full and as soon as prac- 
ticable the data furnished by observers in Alaska, the 
Hawaiian Islands, and adjacent regions. 


Meteorological observations at Honolulu, Republic of Hawaii, by Curtis J. 
Iyons, Meteorologist to the Government Survey. . 

Pressure is corrected for temperature and reduced to sea level, but the gravity cor 
rection, —o.06, is still to be applied. 

The absolute humidity is expressed in grains of water, per cubic foot, and is the aver- 

of four observations daily. 

“ene average direction and force of the wind and the ave cloudiness for the whole 
day are given unless they have varied more than usual, in which case the extremes are 
given. The scale of wind force is o to 10. 

The rainfall for twenty-four hours is given as measured at 6 a. m. on the respective 


AUGUST. 


> 

Temperature. | Humidity.| Wind. 3 
: | Rela- 

dns. | Ins. | | Ins. 
30-10 | 30.04 | 30.12 | 70 | 82 | 73 84 | 71 | 79 | 7-0 @,8. I 0.00 
2..| 30-11 | 30.05 | 30.12 | 70 | 81 | 77 84 23 64 | 6.8) 8. I |ecocccee| OOF 
3--| 30-11 | 30.05 | 30-10 | 69 | 84 | 76 | 66 | 85 85 | 6.7) 8,Me. | 0-3 |..0+-++/ 0.00 
4-.| 30-11 | 30.04 | 30.08 | 73 | 80 73 72 | 83 3 65 | 6.4) ne. 4 |seeeseee! O02 
3: 30-IT | 30.05 | 30-09 | 72 | 80 7° | 83 64 | 6.0) ne. 4 |scceeces| OOF 
30.10 | 30.05 | 30-11 | 72 | 80 | 75 | 71 | 84 | 58 | 67 | 6.2) ne. 4 0-00 
30.10 | 30.04 | 30-18 | 72 | 81 | 75 | 69 | 85 | 56 73 | 6.5) ne. 0.03 
«+| 30-11 | 30.06 | 30-10 | 72 | 81 | 66 | 84 | 76 | 63 | 6.9) ene. 4 |seeeseee| 0.00 
30-11 | 30.06 | 30.10 | 74 | 81 75 | 72 84 | 61 | 63 | 6.1) ne. 
10..| 30.12 | 30-06 | 30-10 | 73 | 80 73 | 72 | 83 | 60 | 74 | 6.3) ene. 5 |-eeecees| OOF 
30-16 | 30.08 | 30.11 | 73 | 73 | 82 63 6.2) nne. OOF 
12..| 30-16 | 30.08 | 30-15 | 73 76 71 | $2 | 67 | 5-9) 0-00 
13..| 30-15 | 30-09 | 30.15 | 73 | 78 | 7 | 2 81 | 61 { 63 5-9 ene. 5 |-cccceee| 0.00 
14..| 30-14 | 30.07 | 30.12 | 74 72 | 72 | 83 | 56 | 65 | 6.2) ne. § |ecccceee| 0.02 
15..| 30.16 | 30.12 | 30-17 | 74 | 76 72 | 83 3 73 | 6.8 ene. 5 seeereee| 0.00 
16..| 30-17 | 30-10 | 30-14 | 74 St | 76 | 73 | & 63 | 6.6, ene. covsvece! GOS 
30. 13 | 30.06 | 30.09 | 74 | 79 75 | 84 70 ne. 5 0-00 
++| 30-10 | 30. 32-31 | 72 | 80 | 7° | 83 67 | 6.9) ne. |  §| 0.03 
1g9..| 30-13 | 30-00 | 30-11 | 73 | 8t | 76 | 71 | 83 $5 65 | 6.1) ne. 0.01 
20..| 30-12 | 30.06 | 30-12 | 70 =| 73 67 | 84 80 | 6.8) nne. 4 | 2.60W.! 0.00 
21..| 30.12 | 30.03 | 30-10 | 74 | 82 71 | 84) 71 | 77 | 7-8 ne. 4 [ecccceee] 0-03 
22..| 30-09 | 30.03 | 30-09 | 74 | 81 73 73 | 83 | 67 | 69 | 7-1) ne. 3 | 8- 608.| 0.00 
23..| 30-06 | 30.00 | 30.05 | 64 | $2 63 | 84 $3 67 | 6.1) ne. 3 |-cccccee] 0.00 
24-.| 30-06 | 30.03 | 30-09 | 70") 81 | 72 | 70 | 83 | 63 | 76 | 6.2) se. 3 |+seeseee| 0-00 
30-12 | 30-05 | 30-10 | 71 | 82 | 74 | 70 57 | 73 | 6-9) nne. 3 0-02 
++| 30-08 | 30.01 | 30-09 | 71 | 83 i} 71 z 67 | 6.3) nne. 3 |-cccceee| O00 
Zz: 30.04 | 29-97 | 30-04 83 68 | 86 74 | 6.9) 8., ne. 2 |-eneseee| O00 
++] 30-04 | 29. 30-03 | 72 76 | 71 | 83 | 70 | 67 | 7-0) nne. On4 |-eeeeeee! 0-09 
29..| 30-04 | 29. 30-05 70 | 83 | 74 | 68 62 | 75 | 6-7) ne. 4 O00 
30.. 30-07 30-00 30. 07 7 83 68 86 71 75 6. 8.,ne. O00 
3t..| 30-07 | 30.00 | 30-06 | 70 | 84 | 74 | 67 | 86 | 6r 6-9| ne. 3 |«eeeeeee| 0-00 
106) 30-043) 30-099 1-1 75-2 69-783 37 0. 32 


Pressure, 30.075, Or 0.04 above normal. 

Temperature, 76.0°, or 1.8° below normal. 

Relative rene 2 per cent below normal. 

Rainfall, one-sixth of the normal. 

Disturbance periods, 4th, rsth, and 2oth; heavy swell at sea 16th to arst. 


SEPTEMBER. 
Press 
Temperature. | Humidity. Wind. 2 : 

a] al als 2 | 
a a é < r=) & | 

Ins. | Ins. ms. | | Ins. 
or 30-07 30-00 | 30.07 | 68 | 84 | 76 | 67 | 86 | 63 | 69 | 6.9) ne. 3 0. 00 
2.«| 30. 30-02 | 30.11 | 74 | 83 | 73 | 84 65 | 6.2) @., ne. 4 00 
3++| 30-12 | 30.06 | 30-12 | 75 | 82 | 77 | 74 85 7° | 6.9) @.,ne. 3|- +++) 0-00 
4++| 30-03 30.12 | 72 | 85 | 71 68 | 70 | 7-4) ne. 3\- «| 0.03 
30-14 | 30-11 | 76 | 82 | 75 | 84 | 68 | 64 | 6.8) ne. 0-02 
++| 30-11 | 30-02 | 30-07 | 76 | 81 | 77 | 75 | 83 | 5t | 67 6-5 ene. +| 0.01 
ie 30-09 | 30-01 | 30-07 | 75 | 81 | 77 | 73 | 83 | 59 | 67 | 6.6) ne. 6 +| O02 
++| 30.07 | 30-01 | 30.04 | 75 | 81 | 77 | 74 | 84 | 55 50 | me. 35 ++| O-OF 
9-+| 30.06 | 29-99 | 30-05 | 74 | 81 | 74 bd 83 $9 77 | 6.6) @.,8. I je «| 0.03 
10..| 30-03 | 29- 30-03 | 72 | 84 | 73 ne. 4 0102 
II..| 30-04 | 29 30- 84 61 | 73 | 6.8 3 | 0.70 W.| 0.00 
I2..| 30. 30-00 | 30-06 | 69 | 82 | 78 73 | 73 | 7-3) 8- 2 | 8.60 W./ 0.00 
13-+| 30-10 | 30. 30-12 | 72 | 80 | 76 | 71 | 85 7-0) ne. 4 | 8-70 0.00 
14--| 30.15 | 30 30-14 82177 | 75 | 85 ne. 5 0-00 
I5-+| 30-12 | 30-03 | 30-09 | 75 | 79 | 77 | 75 | 82 65 | 6-6) ne. 4 |eeeees «| 0.00 
16..| 30-08 | 30.00 | 30.07 | 73 29 73 73 | 83 | 60 25 6.9) ne, 4 | 8.80 W.) 0.02 
fe 30-08 | 29-99 | 30-05 | 72 69 | 81 | 68 6.7) ne. 4 |eccvecce| O19 
++| 30-05 | 29-99 | 30-05 | 73 | 81 | 76 | 71 | 83 | 60 | 63 | 6.3) ne. 4 | 8.80 W.) 0.05 
19..| 30-07 | 30.00 | 30.05 | 74 | 81 | 75 | 74 | 84 | 56 | 67 | 6.3) ne. 4 |eneesees| 0-00 
20..| 30-06 | 29. 30. 71 72 | 70 | 84 | 76 | 84 7-2) se,,n. I 0-00 
21..| 30.06 ee | 30. 70 | 81 | 72 | 68 | 82 | 75 | 89 | 7-3) ne. 3 | &:60W.| 0.67 
22..| 30.06 | 29-99 | 30.06 | 73 | 80 | 75 | 69 | 8 | 66 | 66 | 6.4) ene. 4 | 8-30W.!| 0.07 
23--| 30-08 | 30.03 | 30.08 | 73 | 80 te 71 | 82 | 72 | 66 | 6.8) ene. 5 | 8-30 W.| 0-06 
24-+| 30.12 | 30-04 | 30.10 | 74 z 75 | 71 | 82 | 67 | 66 | 6.3) ne. 4 |eceeeees, 0005 
35- 30.10 | 30.03 | 30-11 | 74 | 81 | 75 | 74 | 82 | 69 | 70 | 6.3) ne. | |-eeceeee| OOF 
++| 30-14 | 30-07 | 30-15 82 ce} 70 | 83 | 63 | 65 | 6.5) ne. 4 leccescee| O07 
~ 7 30-19 | 30.12 | 30-17 | 73 | 80 72 | 82 % 70 | 7-0) ne. 4 |eeececes| O09 
++| 30+20 | 30.12 | 30.18 | 75 | St | 76 | 74 | 83 67 | 6.4) ne. 5 | 8.40 W.| 0.00 
29.+| 30-17 | 30-10 | 30-17 | 74 | 79 | 75 | 74 | 82 7 66 ne. 5 0-03 
30.-+| 30-17 | 30-09 | 30-14 | 74 | 77 | 75 | 73 | 81 67 | 6.8) ne. 4 0.02 
30-099) 30.027) 30. 092/73. 1 975-7/71-6 3- 569-06 1.47 


Disturbance periods, 4th, 13th, and 2oth. 

Nore.—Under date of October 11 Mr. Lyons states that the summer of 1894 in Hono- 
lulu was cool and dry, with high barometer and only a few hot days at the end of 
August; but that October begins by being more showery than usual, and that a rainy 
winter is expected, which may mean a severe winter in the United States, as he has 
generally noticed a similarity in the character of the seasons in these two countries. 


OCTOBER. 
reatsea 
| | Temperature. Humidity. Wind. : 
| tive |g) H: 
| «4 a | k= 
| a a 2 ali a | 6 
2 
Ins. | Ins. ms 0; 0 | Ins, 
I.. 30-16 | 29-07 | 30-15 74 80/75 73 | 82 | 64 70 |6.4/ nne, 5S 
2.. 30-08 30.00 | 30.05 | 72 81 | 75 71 83 60 | 70 |6.4/ nne. 3 OOF 
3-+ 30-00 | 29.90 | 29-99 | 66 | 83 1 | 65 | 83 | 57 | 76 6.2) ne. 2-0 |sseseeee| O00 
4++ 29-99 29-95 | 30-02 67 | 72 80 | 71 | 95 7-1/8. I 0-00 
30- 29-95 | 30-01 70 73 | 70 76 | | I O85 
++) 29-91 30-00 70 | 79 74 | 69 Bo 7-6) sw. I Og 
ze 30-07 30-00 | 30-09 | 74 | BI 76 | 73 | 82 | 75 7-1 | ene. 3 O 
++ JO.12 | 30-06 | 30-11 74 | 79 | 75 | 73 | 82) 32 | 66 ne, 4 
Q-+ 30-09 | 30-02 30-09 73 73 | 71 78 75 6-8| nne. 3 
10.. 30.07 | 29-99 | 30+ 72 7271 83 | 6-7 ne. | 0.24 
II.. 30. 30-00 | 30-08 71 74\7° 80 74 | 73 '6.7 nne. 4 0.12 
12.. 30. 30-01 | 30.08 75| 06 81 63. 6.4 nne, 3 0:06 
13-- 30-10 30-02 | 30.09 72 | 74 | 6 | 82 63) 6.3 nne. 4 1.408 0.00 
14.-| 30-08 | 29-99 30-07 67 | 66 71 | 7+3| @-,8W. | [nse 0.01 
30-01 72 | 80 75 34 | 0.08 
30-11 | 30-04 30-12 79 | 71 | 81 | 6o | 67 | 6-4) ene. 4 |eceeecee) OOF 
30-13 | 30-06 30.11 | 74 | 74 | 74 | 70 79 | 70} 6-4) nne. 48. 70W. 0.01 
18.. 30-12 | 30-04 | 30-10 73 | 79 | 7§ | 69 | 81 | 60 | 70 | 6-6) ne. 3B iseeeseee 0-04 
19.- 30-12 | 30:07 | 30-15 80 | 75 | 69 82 | 64 68 4 O07 
20. 30-15 | 30-07 | 30-15 #3 | & 74 | 72 | 82 | 60 | 66 | ne. 3 OOF 
21.. 30-13 | 30.05 | 30.12 79 6-4 ne. GOS 
22 30-14 | 30-05 30-12 79 79/75) | 80 | | 70 |6-5| ne. 4 0.08 
23-- 30-12 30-04 | 30-11 73 | 79 | 75 72 81 | 69 | 6-4) ne. 5 lowcir. 0-02 
24 90 1S | 90-05 | 90-11 | 74 77 | 74 | So | 70 6.6 | ene, 5 | 8. 10€. | 0.00 
25t. 30-14 | 30.06 | 30-14 | 74 | 77 | 75 | 73 | 81 | 71 | 79 | ene. 5 O07 
++ 30-18 | 30.10 | 30-16 74 | 79 75 74 | 80 | 70 6-4| ne O03 
| 30-07 | 3014 73 | 72 | 74 | 73 | 67 | 79 | 7-0| ne. 48.75. 0-00 
+ 30-13 | 30-03 | 30-15 70 74 70 | 67 (67 | 6.8) ne. 4 |8.80W. 0.05 
29.. 30-13 | 30-05 | 30-13 | 73 | 79 | 75 | 72 | 63 6.2) ne. 4 | 8.608.) o 
30-15 | 30-05 | 30-12 | 74 | 79 | 75 75 | 80 6.2) ne, 5 O00 
JO-12 30-04 | 30-12 73 | 79 | 74 | 73 | 80 | 59 70 | 6.2) ne. 5 0-00 
| 30. 103) 30- 69-7178. 280. 6, | 


*Middle clouds n. 85 e,, lower clouds n. 40 e.; first snow on Mauna Kea, 20 days early. 
tHeavy swell. 
t Middle clouds se, 
Pressure, 30.041, or 0.03 above normal. 
Temperature, 74.7°, or 2° below normal, 
Rainfall, ave 
Relative humidity, lower than normal. 
ae season, June 1 to October 31, was remarkable for high pressure and low tempera- 
re, 
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Taste 1.—Climatological data for Weather Bureau Stations, October, 1894. 


- | Mean temper- 
Wind. | |% | ature data since 
Pressure, in | Temperature of the air, in degrees Humidity and precipitation. opening of station. 
tions. ee +! sts is | = ae | =< | 2| = a8) . 
6.68-+ 2.4 | 12) 6-750. 3 1878 43-7/1888 
| | 2.21 | | 80 2.2 15 8,110 SW. | 10 4 4/1888 
18 42 2.42 | 14) 6-355-5 1879 43-4/1 
Portland | 103) 2 29- 5) pa 47.8 3-7, 71 20 30 29) 39 3 42 10 | 8, 881, w. 49 | @ 10 8 of 14 
Nantucket 14). 8 | 29-99 2-070 | 4 61) 42 15 + 6-6) 13 BW. 4 49-7/1888 
Vineyard Haven.. pox 29-97| 30-00 — 11) 56-0} 1.7 6t | | 3-5) 14 ~ 13| 5-058-7 1879) 47-6|1888 
Biock Island ......! 27) 15 53-0 0.7) 4 61 16) 453 615 2-0, 10 | 7,724) ne. 37 | 25\ 13 3 | 11888 
New Haven......-+ -O-+ 1.0 69 I 1.2 ‘ | 
Atlan 8s| a1 | 29. +8 §3-2-- 1-9 70 64 15, 50 23 2 73 5-834 2-4 9 = Le 14) 10| 10 | 
Vork, N. ¥ 185) 24 | 99-80) +09) 1-3) 75 363| 9) 5, ne. | 10} 8) 12) 5.6/1.4 1879) 
38 75 | 64 | 16) 46) 37 "96 | 0.7, 11 | 5808) nw. | 32 | nw. | rol 7 9 1881 7/1876 
New Brunawick .. +09, 0.6 395 | 3 15) $030) 46) 7 3-14|— 0.1) 10 | 4,929] nw mw. | 10) 3 11) 188! 11896 
itimore 179) 24 | 29-82) 30. = 109 57-9 0.6 84 31 67 | 36, 15) 40 47| 7% | 177) ne ne. | 9) 17) 9) 4-3/67-7\1 
Ua enry BE a 0.7 2 9.31 32 ne 39 
Lynchburg. = 33 85 | 3 69 “| 16 7) 0.8 é ne. | 22) 3) 56.8 i885 
14 | 30.02 09) 3168) 46) 16) 59) 56 08 | eal I | 4, 546 ne go; DW. | 9/17, 7| 3-3\60.5 1894) 
| 29-99/— 63-5) 52\3t| 7: SW. | 9) 19) 6| 3-1\69-8)1881) 59.0/1876 
78) 24 | 29 68.4 0.7) 86 2 73 | 50 16) 7 4-40} 2.2 | 4|187 
Charleston ...+.--+ §2 4 64-0\— 88 74 36 31) 54 3-34) 07) 4 nw. | 26 | ne. 9) 24) 5 1881 
Columbia. .04| 88 | 1) 75 | 16, 54) 36 -17\— 0-6, 7 | 6,456) ne 9) 1| 65. 7/1876 
. 33 29-85) 68.4)+ 0-7) 89 | 4 | 47) 15 2 26 | 2-4 6 | 6,024) ne. 9] 14) 8 9) = 
Gavannah 24 | 29-93) 0.0 90, 2 31| 63, 28 8) 4 77-31 
Jacksonville 43) 24 | 29-99) 30. 0.6 69 | 81 | 1.1) 16 | 8,470 nw. | 39 | n. 3 I 
TAMPA . 29-99 73-8\— 0-7] 87 | 11 80| 56) 31 33 87 0.6) 2.7/67-8)1884| 56. 5| 7885 
Tituaville....... “| 29 00).. 2-62\-4+- 0.3) 5 | 7,013) nw os 
| | + 2/73- 8) 1884 +7 | 1585 
Pensacola | 15 | 29-95) 30 0-3} 8 | 7 46 15) 5829) S7| 77 0-3 § | 4.202 n 24 ne. 2 at} 2-9/71-5\r 
Mobile..... 29- — 66-11— 90| 2 41) 15) S835) 53) | 2 | 3.363] ne. n. 24) 2) 
Meridian 66.6\— 0.4 | I 42| 9) 3! 2-5 5 926) ne. | 48 | nw. 
Vicksburg. . — +03) 70-8)-+ 0.1 47) 30 % BOs 12] 4] 
Rew Orienu 89 | $2 24 se. | me. | 12) 24) 4) 3) 2-1170-011883) 60 
r 2-45\— 1.0) § 2. 4/65- 4/1882 
Wort Smith 498) 13 | 29:52] «04 0.1 86 | 23 35 31 2 &| 3-21 2 | 8451] se. | | 33) 32) 69. 4/1887 
the Rock 302) 15 | 29-72 go 10 Br | 4a) 33 »824) se. nw. 
Galveston ........-| 42) 24 3-1 89 | 2 30) 55 3 | | 26| m. | 29) 23) 7) 2-1/73 65-1 
Knoxville 980) 24 |-99-08| 30.06)— 84-2 1-2) 87 | 33; 75 | 39 9 S332) 47 — 2.2) §| 4,231] nw. | 26| se. | 20) 2. 
71) 30-07/— -04 | 49 37 43 61 | w. 10} 12) 8) 51.0) 
2 73 | 1-40\— 1-2) 7 | 8512) 8. | 36 10, 2/1876 
Nashville .......+.+ SAS) 24 28.96) 0-4 83 2) 9 47 3 4° # 1-20\— 1-9) 7 | 5597) 8@. | 35 | Ww. 10) 15 6 . 8/187 
$7 | 70! 15) 49 35 42 I ? nw. | 13 12) 10, §-5/62.3 1879) 49 
10 | +09) 59-4 87) 2) 70) 34 G6 | 0-6) 7 | 45741) | 24 | 7 4-0164.21879, 52.011 
708 I-9 83 | 33) 4) 4935) 42 | aed dad 9/1879, 48-7/1888 
Indianapolis .. .... 84) 2 & | 34) 1S) 48) 35) 42 1-0 | 29 | Sw. | 4) 12) 9 | 48.61 
Cincinnati 628) 24 29- 34 0.8 82 2) | 1S 48 4/433, nw. | 30 nw. | 13, 10 15 6 
335) 24 | 29-57) 29 53-6) 19 15, 46 39 44 1-0 15 8. | Bw. 6) 14) 01879) 47-4|1876 
| 24 | 20°17) a9. 47 nw. | 13) 5 16) 6.3)60.61879) 47 
TOlCdO 674 24 1.8 at) $8 | 29 15 45, 25 él 6 8 40-4) 
724) 24 29-95 1.7 86 3-18 — 1-0 17 | 6, sw. nw. | 16 9 6. 44-2 1859 
Grand Haven. .... 24 | 29-23) 29 14) 2-5 68 16) 53 4435) 4 2-13\— 0-8 14 | 7,885) SW. | 36 | Sw 3 6\45-6 1890, 39-011 
Marquette.......+-| 734) 24 | 29+00) 29.86, 2-0 78 21) 59) 25 43/31 | 42 | 1-3) 20 | 6,698 se. | 36 | nw. o 8.6145. | 47-3/1887 
639) 21 | 29-26) 29-96)— .09 SI-3 16 14) 40,22) 41 474 | BW. | 3) 8] 10 13) 5-9\59-9 1879) 47-3 
Port Haron........ 39 167 29 14 71 0-84\— 2.6) 11 |t2,272) 8. 48 | 44-4 * 
16) 59, 32, 14 30/ 42 | 2-05\— 0.5) 13 | 7,180, | gr | sw. | 7 | 61886, 43-1 1887 
Chicago 824) 24 | 49-9) 0-1 76 | 16) 56 | 14) 43) 28 | 41 76 11 | 6,216) 34 | nw. 
Milwankee........ 6r3 24 29- 15) 29-9 49-2 2.2 75) 16 57 30) 40 | 2-2) 14 5» 426 DW. | 27 nw. 6 I 5 
Duluth. .... « 37| 81 | 3-05-08 10 | 9176 ow. o 892) 35- 
aos 44-8)\+ 2.3 72 19) 42) 34) 86) 3-00-- 1.2) 733 nw. | 40 nw. | 25 191 6 4. 40. 
Moorh 42.4 2.1 70) = 34. 35 32 71 | 0.2 nw. | 44/@ 15) 8 38. 
m4 28.95 2 > ~ 1.0 2 | # 20 7, 304) BW. | 34 | SW. | 25) 8 
720 22 | 29-11) 29- 53-5 1.3, 80 | 454) Sis | ad 
Des Moines.......| 869 = 9 52.2-+ 1-4 80! 18) 63 
Dubuque 
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Tasie I.—Climatological data for Weather Bureau Stations, October, 1894—Continued. 


ls Mean temper- 
Pressure, in | in degrees Humidity and precipitation.| Wind. | ature dete 
inchge. | opening of station. 
Keokuk 613 24 | 29-28 29-94 +13) 2.0) 83 116 | 66 | 31) 14) 46 31 42 67 2.0 6,542 SW. | | 25) 13) 13 5 3-9/61.6 1879 49-4 * 
CAITO 24 | 29-63 30-02\— -07 85 17 70 38) 14) §0 32 45 66) 5777) 8. 35 | Sw. 2| 19) 53-7 1873 
Springfield, [ll..... 16 | 29-25 29.98— 55-8) 0-8) 83 20 | 66 | 32) 14) 46 31 42 67 0-85 2.6 9 | 7,829) 5. 34 | MW. | fo 12) 10) 9) 4-7/62.6 1879 50.4 1887 
annibal 29+ 38 82 * 68 28) 14) 46 42) 62 | I-22 7 | 7,612) W. 32 WwW. 25) 13) 8) 10) 
Saint Louis ....... 571 24 29-39 30.00— .o8 84 18 | 69 38 44 1.56— 1.1 10 se. | 37 sw. | git 8} 7| 3-5)62.8 1884) 52.0873 
COLUMBIA. 89 17 72 28 9 45 12 523) se, | se. | 2) 16 8 7) 3-8).... 
Kansas City....... 963 7 | 28-95 29-98— .09 59-4) 2-9) 89 20/70, 31 31 36! 45 2-2 se | 36/| | 20) 18 8 5 2-9/59- 4 1894 54-6, 1888 
Springtield, Mo.... 1,336 | 28.61 30.03— -04 o- | 84 20/70 32) 31 36 43 62 1.37— 2-0 8 | 8,348) se. | 42/8. | 2) 19 8) 4) 2-7)61-2 1882 54.2/1888 
5-8) 89 20 72 28) 31) 4B 42 10 8 19] 7] 49. 1/1888 
Omaha 1,123 24 | 28-74 29-94— +14 2.2) 84 66 31) 31 4 39 63 2-944 0-3 7 | 6,324 MW. | 32 W. | 25) 16 4-2)61-5 1879 4 riper 
Valentine ......... 2,613) 10 27-19 29-93 — +12) 51-1 85 24 66 20) 30 49 34) +63 «1-01 704) MW. | 48) M. | 3) 14 13) 4) 44-61 
1,165 52-6. 83 | 64 29) 41 37 B+ 2B 557 nw. | 50 nw. | 25) 13, 9 2 
Pierre 1,470 20 28.31) 29-89— +14) §0-6)4+ 1-1) 87 64 | 21) 30 38 42 33 60 0.58 0.0 S| nw. “4 | Ww. | 2} 16 7 1892) 42. 1 1893 
Huron........-.+++ 1,310, 14 | 28-47 29-89/— «14 82 62) 25) 30 35 42) 35 | 2-22 10 8@. | 13) 10 8 4-6/51-6 1892 42. 2/1887 
Havre 2477 15 | 27+25 29-88\— «14 78 6 21 7 34 43 3t| 6 1.2 7, 123) w. 36 | W. | 24) 13 4-9/49- 0 1889 30. 
Miles City 17 | 27+37, 47-4) 77 23) 7) 3 42 32) 65 1-0 If | 5,079 W. 36 Sw. | 24| 17, 8) 4-4/51-1 1889 37.0 1883 
| 1§ 25:79 30-01— .05 1.8) 74 15 56 1 36 28 53 O68 —0.2 4 | 6,418 sw. | 40/| W. 24| 10, IT 10) 5-1\50-7 1889 37.9 1881 
9 «53 29-92— 1.8) 82 16 64) 24) 8 52 28 51 | 0-4 6 | 8,317) Ww. 44 | nw. 9} 16) 9 6 4-2/51-7/1892)  44.4/1888 
24 23-99 29-99'— -08 3.2) 73 | 62 | 21) 29 36 18 36 | 0 18— 0-6) 3 | 9797) | 54 | W- 1) 17) 11) 3) 5149-2 39» 3 1883 
| 12 | 24-61 45-8) 2-8) 74 116 | 62 29 24 51 0.03\— 2 | 3,547| SW. | 38 | 25) 16 11 4,3 6.71889 39-9 1881 
at | 27.02 29-99 — -08) 37 68) 36 5I 32 57 4 | 7,781) nw. | 40 | nw. 3) 16 14) 1 3-4/55-2 1879 44- 5/1877 
23° 24-74 3.31806 29) 40 0-6 2 8. | 36 | nw. | 6 10) 1) 1884) 45-7/1873 
7 25-25 54-4) 2-4) 84 | 6 | 71 20) 29) 38 50 21 33 0.23—- 0.1 2 nw. | 41 nw. | 1) 22, 8 2- 5/544 1894) 50-61 
10 +47 3-2) 86 16 72 44 41; 40 si 0.6 6 503, 8 36/8 | 27) 23, 3 5) 50.9 1885 
21 | 27-36 59-4 3-6] 88 19 | 74 29) 30, 45,42) 35 3 | 9139 | 45/8. | 25 I) 2-3/59-6/1884) 50. 8/1883 
7 | 28.53 3-7, 85 20 74 33) 30 49 38 42 | 0.3 4 | 6, 8. 34) | 24) 1) 2-1/61-4 1894 56. TBBQ 
coo) 84-0 92 76 35 30 §2 38) 46 | 2 | 6 | 6,801) sw. | 32 ne 7 2) 
10 | 28-21 30-02— .06, 68.84 3-4 93 9 80 37/30 56) 1-9 4| | 35 | 2.8 +8 1894 
30-03 +02, 66.84 3.1) gt 80 3! 39) 53 38 37 43 | 0-8 3 7, 280 nw. 50 I 2. 59.8,1882 
30-05 2.2) 73 | 5 $3 | 21) 29) 40 31 42 1.05) 0-0 4,814 se. | 36 I) 2.0/§2.8 wal 45-7 1880 
69-7 1-2) 97 | 4) | 38) 29) 53 45 | 39 | 42 3, 167) nw. | 2) 2.3)71-9 1878, 64.6 1882 
29.86— .05 it's tor 47| 31) 53.42) 47) 46) I | 35535) ne. | 34 1177+ 011876 
Carson City . 4,720 51.6) 1.5 77 16 | 66 22) 29 37 42 27 42 0.43) 0-2 4 DWe 2) 2.1/§2.4 1888. 
Winnemucca .. 4,340 —.01 §0-0-+4 2.0 78 16 65 22) 30 35, 46 24, 0.1 7 | 6,914) me. | 42 9 3-9'53-0 1885  42-5/1881 
Salt Lake City..... 4,345 +00 2.0| 77 64 | 28) 28) 42°34, 33/ 6 | 4,366) se, | 30 3+ 46- 1/1883 
Northern Plateau. 61.1 0.2 
Baker City ... 430 7§ 58 | 25) 36140!) 32 62 | If 727| se: | 26 IT, 44-4 1893 
Idaho Falls .. 45742 75 59 | 18) 7) 32) 47! 28| 64 | 8 | 6,519) 8, 36 14) 11892) 40-0 1881 
1,930 — 1-3) 74 4) 20) 39 34 35 66 | 1-43\— 0-5 14 | 4,919] 8. 36 6.5)52-4, 1889 42-9/188r 
1, o18 — +06 82 | | 341 7 29; 42 | 69 17 | 4,331) 8- 28 7) 5+2\57°5 
East Clallam...... 8-9) 644) 54) 32 18} 42) 2 ceil 17 We [eve 
Fort Canby......... 179 .06) 5t- 1 — 2.1, 55) 42) * 47 1 97 88 | 10. 12/4 4.7) 21 \t1,847/ se. | 72 19, 7-8\56-3 50. 11893 
Meah Bay. I 1-4) 64 | 4 | 33) 18) 42) 24 13-93) 3-7) 48-0\1893 
18 1-2] 72 | 4] 29) © |- 41] 25 7+ 2-7) 18 | 19|-- + «|54-0 1889) 47-0\ 
Port Angeles TO 29-93, 29-96)— 06 45.8\— 0.9 83 4/53 | 33) 38 84| 2 0.2 14 3s 8. | 30 14 45-0 
Crescent ..... 62} 4 29 | 23 Se coves, 18 © 
Beattle 29-84) 70 | 4 3 | 36) 18) 4 | 20 44 | 22 | 20 | 4,627) 6-3). 
Tatoosh Island.... 86 12 29.86, 29-96|— .07, 48-9\— 1-5) 58 40)*| 46 12 45 | 3-5 22 |10,493 @. 54 7-9|54-2 1889) 48.1 1883 
IO 2-4] 66 | 4 40) 19) 47) 18 | 12-19 20 |. 50-3 1803 
64 8 29-97 30-03\— -03 1.8) 69 22 60 39) 20 8 22 §0, 89) 3-I2+- 0-7 13 | 3,697) | 36 | 8@. | 20 12) 6.0/56.2 1889) 51-4 1893 
Red Bluff......... 342. 18 29.63 29.99— -03 63-9-+ 09/95 4 75) 43) 27) 53 | 48 63 0-7 7 | 4,910 nw. | se. 19 4 8) 3-7\71.1 1887, 57-5 1881 
Sacramento. ...... 71 18 29-91% 29:99— 63-44 92 5 25 43) 28) 52) | 49| 67) 1.06) § 531| se | 8. a1) 7\ 3) 2-7/66.5 1887) 56.8/1881 
San Franciseco..... 153 24 29-86 30-02) .00 §9-6— 0.2 14 | 49) 309 S429 82, 1-73-04 709, SW. | 32 | sw. | 17) 9 3-6)62.9 1887, 
S. Pac. Coast Reguon. 0.3 0.13 — 0.5 | 
Fresno 338 8 29.62 29-98) 64.0— 2.0 92 6 77 28) SI 34) 64) 037-02 3) % nw. NW. | 23 22 7 2 24 60.8 
Los Angeles........ 330 18 29-60 29.96\— 65.84 1.5 4/78 45 53 38) 51 75 | 0-02—09 I | 2,113, W. | W. | 20) 13 16) 2) 3+ 367+ 1890, 60. 0/1 
San DiegoY........ 93, 23 29-85, 29-95\— -04 0.5) 87 | 3 70 30 52 T. 3,174 nw. | nw. | 4 1B 6 3) 3-1167-21875 59-7/1886 
San Luis Obispo... 234 29-74) 62-7 0000/95 4 73 44 5333 49 JO | nw. 27 ne. | 25 18 4). 9) 


Nore.—The data at stations having no departures are not used in computing the district averages. Letters of the alphabet denote number of days missing from the record. 

*Two or more directions, dates, or years. t Received too late to be considered in departures, etc. + Normals of temperature and precipitation and extremes of temper- 
ture combined with Fort Washakie records, §All temperature and at cig oe normals and extremes of temperature are obtained from Fort Buford records. || Normals 
of i _cnaetaaie and precipitation and extremes of temperature combined with Fort Sully records, { Record of pressure, dew point, humidity, wind, and weather for 27% days 
only. 
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1894. 
Taste I a.—Temperature of the thermometer, 


Ret | 8 A.M. | 8 P. M. 
M. - 
8 A. M. 8 P. 
i | : — Max. | Min. Mean.| Max. | Min. | Mean. 
Station. 
Max. | Min. Mean, Max. | Min. | Seas. 
° 60 30 45 
New | 30 | “6 Milwaukee, Wis = 46 
| Eastport, Me ........ | | | % 72 | Green Bay, 3 “ 
2 Portiand, Me ........ 32 420 73 | Duluth, 
3. Northfield, Vt...... 48 49 North Dakota. 4 36 63 30 44 
4 Boston, Mass.......... 6 | 5! 62 st 74 Moorhead, 47 22 33 52 26 40 
New Lon On, St. Pau § 
Middle Atlantic States. 60 # 47 37 3 La Crosse, 8 
i | New York, N. jo 49 62 3 52 81 | Des Moines, 46 62 49 
12 Harrisburg, Pa 63 37 so 69 39 82 Keokuk lowa ee 64 % 48 72 40 
13 Philadelphia, 67 30 53) 83 | Cairo, Ill..... ee eee 61 32 64 38 50 
14 | Atlantic City, 65 S284 | Springfield, tii. 30 39 5° 
I Baltimore, 65 35 50 68 3 Mo 64 35 48 40 53 
16 | Washington, D. © 64 0 50 | 68 2 % 8 St. Louis, Mo.. tenes 
19 Charlotte, 73 72 60 8 | Springfield, O 30 63 
20 | Hatteras, N.C. 3 59 72 42 go Omaha, Nebr..... 30 60 35 
ar Kittyhawk, N.C 70 7° 91 | Valentine, 38 30 40 61 32 | 47 
Savannah, 35 50 63 S3 65 Havre, MONE 2 35 55 32 43 
27 | Jacksonville, Fla | | «|| Mites City, - 52 28 4 
78 70 | 78 60 7 Helena, OME. 3 22 3 3 32 42. 
30 | ampa, *| 55 69 roo || Lander yo 35 3 46 
3t | Titusville, Fla........ | 100 | North Platte, Nabe 53 
Bastern Gulf States. 65) 8) 43 | 20 
32 Atlanta, Ga ...... 46 58 74 2 63 102 | Denver, Colo.... 33 I 31 45 
33 Pensacola, Fia.. 72 47 57 74 || 3 Pueblo, Colo... 43° 3B st 
| Mobile, Ala....... 69 42 72 47 Concordia, Kans ~ 26 41 60 33 
Montgomery, Ala. 37 50 70 43 Dodge City, Kans . 30 46 64 52 
Mies 39 | 33 | 2 Wichita, 62 32 49 71 56 
| New Orleans, La.. | | 60 taps. 66 33 33 zo 
Western Gulf States. 68 36 St 75 4s 108 | Abilene, 43 59 33 49 
39 | Shreveport, La.. 65 70 42 38 
40 Fort Smith, 32 39 SB | 109 Southern Plateau, 62 39 4 
Little Rock, 40 | 49 110 El Paso, Tex ences 59 jo 43 
42 | Corpus Christi, TOX 6 78 49 62 | Santa Fe, N. Mex 35 47 48 
43 | Galveston, Tex 2 36 75 112 | Tucson, 50 
44 | Palestine, 72 37 7 “ 113 | Yuma, Aria 2 35 53 37 
45 | San Antonio, Tex 114 | Carson City, 
Ohio 65 35 42 4 ‘Middle Plateau. 21 33 56 33 40 
46 | Chattanooga, 35 2» 3 115 | Winnemucea, Nev 26 40 47 
Knoxville, 69 42 Salt Lake City,Utah 49 
Mempbis, 8 65 42 53 Northern Plateau. s 35 44 | 
49 Nashville, Tenn 60 35 | 47 63 Baker City, 0: 45 32 50 31 42 
¢| S| # $0 118 | Idaho Falls, Idaho ... 
| Louisville, Ky.......... |. 32 46 §5 39 33 kane, Wash ....... 52 3 45 Ped 41 st 
52 | Indianapolis, Ind ..... 47 39 120 | Walla Walla, Wash... 
53 | Cincinnati, Ohio ...... 3 46 66 x 49 North Pacific Coast a 8 58 4 50 
54 | Columbus, Ohio ...... 2 30 48 61 st 131 | Fort Canb ‘.” eee 6 42 6 42 47 
| Pittsburg, Pa ....... 64 32 46 68 42 122 | PortA Wash 2 46 1 41 49 
| Parkersburg, W. Va.... 123 Seattle, Wash..... 41 47 
Lower Lake Region. 64 33 48 62 49 124 Tatoosh Island, 40 46 44 st 
Rochester, 3 | és | Pacific Consi’ Region: 43 50 60 48 
61 Cleveland, Uhio....... | 12 | Red Bluff, Cal 58 a| st| @| 
62 | Sandusky Ohio... 32 45 66 35 Fed 4 66 
63 Toledo, hio 61 30 45 | 64 33 48 San Francisco, 
64 Detroit, Mich.......... 3° | Region. 8 @ 50 68 49 60 
Upper Lake Region. | 30 43 2 48 131 | Fresno, Cal ......... 52 65s §2 3 
65 | Alpe’ 4 45 | I 132 | Los Angeles, Cal.*...... 42 54 63 52 
66 Grand Mich 32 42 33 45 San Diego Cal % 51 63 50 56 
Marquetio, Pu 27 “4 33 47 | 133 | San Luis Obispo, 43 
Port Huron, 29 | 42 32 47 
Sault Ste, Marie, | 
69 
* Three days’ observations missing. 
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Taste Il.—Meteorological record of voluntary and other co-operating 
observers, October, 1894. 
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Stations. 
| 
Alabama. 
Ashville*!......... 
Bermudaf......... 


Brewton 
Carroliton* t!..... 
Citronellet ........ 


Ciaiborne Landing t 


Collirene *!........ 
Cordova? 
Daphne 
Decatur 6 t......... 
Eufaulaat........+- 
wergreen f........ 
Florence bf ........ 
Fort Depositt..... 
Gadsden 
Healing Springs f .. 
Highland Home?t.. 
Jasper 
Livingston ....... 


Lock No. 4 
Madison Stationt.. 
Maple Grovef..... 
Marion? ..........- 
Mount Willingt... 
Newbernt ........- 
Newburgt......--- 
Pine Applet ....... 


Pushmatahat......'. 


Rock Millst....... 
Scottsboro ........- 
Selmat 


Sturdevant .......'. 
Tallassee Falis..... 


Tuscaloosat....... 
Tuseumbiat....... 
Union 
Union Springs t.... 
Uniontown ........ 
Valley Headt...... 
Wetumpka ........ 
Wilsonvilleft ...... 


Alaska. 
Killisnoo .......... 


Antelope Valley ... 
Ariz. Canal Co. 
Benson a**......... 
Bensonbt.........- 
Bisbee *7!........- 
Buckeyet ........- 
Calabasas 


Casa Grande**..... 


‘oon Summit 
Eagle Pass**?....... 
Farieys Camp?..... 


Fort Apache ....... 
Fort Grant. ........ 
Fort Huachuca .... 


Gila Bend **.......| 1 
Globe t 
Holbrook t......... 
Keams Canyont 
Maricopa*®......... 


Mount Huachucat. 
Natural Bridget... 


Navajo® °........... 


Phoenix bt ......... 
Reymertf ......... 


San Carlos........... 
San Simon **.......) 
Show Low .........! 
Signal ............| 
r’g Valt. 


Sulphur 
Texas Hills 


Tucson b*®........, 


BODE’ 


Walnut Ranch * 


Whipple Barracks. 
Wil 


Yuma®® ....... 


Arkadelphiat...... 
Arkansas Cityt .... 
anc 
Brinkley t 


MON AT. 


Camden bf ......... 


Yo 


o 


RES 
DAD: 


8 


FREE BLE 


. 
. 


RONDO CH HHS 


98: 


> 


ow 


OPO SSH 


8 8: 


Sa: 
SG: 


: 


Sst 


BERSESSS 


. 
. 
. 
. 
. 
. 


a: 


OWS a: 


Ado 


BBS 


Sa 


4 


BiSesi: 
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Meteorological record of voluntary observers, &c.—Continued. 

Temperature. 2 | Temperature. . 

( Fahrenheit. ) s (Fahrenheit.) 5 

| 

= | = | = | catifornia—Cont’d.| | | Ins. © | | ins. 
Fernando **........ | 42 | 65:1 | 0.02 | 82 | 48 | 59.0 | 2.54 
Arkansas—Cont’d. | ° Ins. | Florence*®,,......| 85 | 54 60-7 | 0.00 || Ogilby*®..... .....) 10% or | | 0-00 
Conway 84 34 1-69 | 93 | 40 | 60.9 | 1-74 | Ontarioa*’........) 95 52 | ©3-3 | 0.05 
Corning .....-----| 88 27 1.50 | Folsom Citya*®...| 92 48 | 65-7 | 3-41 Ontario 100| 43 | 68.0 | 0.03 
— gI 41 3°79 go | 43 62-9 | 4 45 | 04-2 | 0-72 
Forrest | 33 1-41 | 97 | 44 | 62-3 | 0. 10 93 | 42 | 60.3 | 2.40 

96 34 | 66.5 | 1-69|Galt *8....... 92 44 | 63-6 | x.11 || Palm Springs *8....| 104 55 | 76-4 | 0.00 
Hot Springsa......| 93 | 30 | 64.1 1.90 | Georgetown 40 | 59-0 | 6.22 94 44 | 05-2 | 0.02 
Hot Springsb .........- 2625 | Gilroy 94 47 | 61-2 | 1-26 93 37 | 60-6 | 0.88 
Hot Springs (near).|...... 2643 | Girard #8 44 | 56-5 | 0-24 || Paso Roblesb...... 34 | 58-3 | 
| Keesees Ferryt...| 89 -9 | 2-34| Glen Ellen*® ......| go 38 | 59-3 | 6 Petaluma*!........| go 45 | 60.9 | 1-72 
Kirby 87 0-50 Gormans Station? OFT || Piedras Blancas LH 1.96 
Lono 84 64-8 | 1-81 | Goshen go | 47 | T. eon Point L. H 1446 
Luna Landing*®....| 84 64-3 | 1-00 | Grass Valley || ot sees 6.56 
Malvern ...-..+++- 63-7 | 1-31 | Green Valley 0-67 || Placervillea*®..... 86 45 | 61-8 | 4-25 
Monticellof ....... 65-3 | 0-92|Greenville*T!.....| 88 20 | 48.0 | 2-95 || Placervilled.......| 83 33 55-2 | 3-93 
| Mount Idaft........ 2628 | O05 || Plaasantona®® 100 60-9 | 1.42 
|| Mount Nebot...... 60.2 | 0.63| Haywards*®.......| 80 43 | 37-8 2.48 | Pleasantond.......| 80 34 | 58-3 | 1-28 
New Gascony *!.... 63-3'| 1.76 | Healdsburg*!......| 90 40 | 2.43 || Pt. Ano Nuevo L. 1-69 
| Newportat Hendersons Ranch. 0-00 Point Arena L. H 
Newport b}......-- 88) 62.6 | 1.21 | Hollister *8,....... 92 AT | 61-9 | 1-11 | Point Bonita 3-4 
Newportef ........| 884 60.64) 1.25 | Hornbrook *®...... | 30 | §2-8 | 1-30 || Pt.Conception 
| 88 36 | 61-8 | 0.56| Hueneme 0-13 || Point Fermin L.H.|..... 
| Onarkt 87 | 33 63-6 | 1-65 Humboldt Li. He 3-53 L. H. O66 
Pine Blufff.......- ge 32 2.05 | Huron GO| | 65:0 | 57-0 96 
Pocahontas ¢....... | “4 1.97 | Hydesvillet....... 72 38 | 54-0 | 2-42 || ~~ 1-81 
Prescott 92 31 | 66.2 | 88 32 | 61.8 | 0.00 ‘oint Pinos 0. 96 

ussellvillet...... 1.4 | 0-72| 40 | 63.1 | 2-08 || 
|| 86) 34 61.6 | 3-62| lowa Hill *!........| 90 45 | 61-2 | 4-06 || Pomona*®........+) 95 42 | 64.2 
Texarkanat........ | 68-4 | 0 85 | 40 | 58-0 | 3-68 || Pomona (near)..... 99 | 46 | 67-4 | 0-04 
Washingtont...... 34 | 65-2 0.88 Jolon..... O75 || Portersville *§.....| 93 44 | 06.2 | 
Winslowf.........| 82 | | 59.4 | 958 59.68) I. | PortLosAngeles**.| 75 | 53 | 62.0 | 0.03 

35 | 59-4 7 Keeler | 95 32 8 || Poway 
AGIN . 83 27 | §2-0 | 1-93 0.05 Puente 66.5 | 0.00 

Anaheim *®..... | 65-1 | 0-00 Kernville bases || 93 45 | 61-0 | 5-85 
Antioch *8 ......... 46 | 63.0 | 0.63 | King City* 98 40 | 63-4 | 0-41 | ng 93 42 | 63-2 | 4-15 
Aptos 85) 40 | 56-0 | 2-93 Kingsburg °*...... 95 | 45 | 67-7 | 0-40 

Arlington Heights 100 43 | 66.8 | 0.07 | Knights Landing 40 | 60.4 | 1-02 95 52 | 67-1 | 
Athlone®®.........+| 85 45 | 64.5 | 0.66; Kono Tayee....... 45 | 60.8 | 1.22 ne ley (near)*!..) 90 44 | 65-7 | 0.40 
Auburn 06 go 50 | 64-7 | 3-87 9% 42 | 66.0 | 0.85 ave 84 38 59-6 2-75 
Bakersfield*®,..... | 44 | 67-3 | 0-03| La Porte 31 | 48-2 | 8.87 | 89 4! 

96! 30| 70-4 | 0.00| Lathrop*’.........| go | 44 | 63-2 | 3-18 | 104 | 37 64. | 
Bear ValleyT...... --| 6-38| Laurel 92 45 | 60.2 | 4-84 | 94 49 | 64.8 

| Beaumont *®......./ 99 45 | 67-9 | 0-00/ Lemoorea*®,......| 92 41 | 64-0 | 0-29 sian 0. 
Belmont *8.........| 72 50 | 61.6 |...-. | Lick 79 33 | 55-5 | 2-98 || Rosewood*!.,,..... 93 38 | 58-9 | 1-42 
Berendo *8,........ 50 | 68.4 | 0.40/ Lime Point L. 1693 Sacramentoe ...... 3 59-4 1.25 
| Berkeley........... 46 3-29 | Little Bear 0.38 87 62.4 | 0-42 
Bethany *?.........| 88 46 | 63-2 | 0.56| L. Bear Val. (mear).|.....|......|-++++-| 0-29 || Sacramento ¢*®.,..| 83 43 | 60.8 | I-I9 
Bishop Creek*®,...) 46 | 66.0 | 0.00| Livermore*®......) 88 | 42 | 60-7 | 1-15 Gelinas ©? 44 i.06 

Boulder Creek *8.., % ins Long Beach *®..... 65-0 San Bernardinot... 3 64.6 | 0.15 

|, Brentwood 88 44 | 60.8 | 1.04| Los OBI San Gabriel 98 47 | 66.8 0.00 

Caliente go 3 63.8 0. 20} Los Gatos a*8,.....) 95 45 | 62-9 | 2-75 || San Jose a*®,,.....| 88 44 | 61-0 | 1-32 
Calistoga*®........| 92 42 | 61.2 | 2.65| Los Gatosb........, yo 42 | 59-4 | 2-87 || San Joseb..........| 87 | | 1-00 
| C. Mendocino L, H.|....- | 3-78| L. Holcomb Valley. 0-45 || San Leandro *!....) go 50 | 62.4 | 2.69 
|| Capitola*®........., 80 60.9 |Mammoth Tank*®.| 100 50 | 76.9] || Sam Luis 
Castroville *® 92 59-1 | 1-16] Manzana...........| 90| 37 | 62-0 | 0-00 || San Luis 1637 
|| Cedarvillet.. 79 30-6 1.34| Mare Island L.H ..|........++e|-.+++-| 1-00 || San Mateo Weaeneeee 87 | 49 | 62.3 | 3-03 
Centerville *? 96 3-2 | 1-49| Mariposa*!........| go 38 | 59-6 | 1-96 || San Miguel*®......| 96 41 | 61.3 | 0-69 
Chico *8.... 96 64.0 | 2.64 | Martinez *§........| 42 37-5 1.65 | San Miguel Island 90| 50 | 61.2 | 
Ciseo*s.,.. 72 47-2 |-.... | Marysville .. 47 | 61-9 | 1-91 || San P | 54 | 65-8 
| ClaremontT.. 92 64-3 | 0-00| Mendota * 47 | 61.8 | 0.09 | 2 4°24 
Cloverdale *! 65-0 | 3-27 | Menlo Park *®.... 42 | 61-2 98 50 «7 | 0-00 
Colfax **.. 57-2 | 5-75, 90 43 | 62-7 | 0.88 |) Santa a 58 | 65-7 | 
Colton *8 95 | 58.5 0.15 | Middletown *f! o4 37 | 58-5 3-18 | 97 
| Colusat.. go | | 63-1 | 0.87 | Mills College 288 | 86 | 3] 593 2-07 
Corning*®.... | 65-1 | 0,85| Milton**.... 45 | 62-0 | 1-63 || 1.10 
Crescent City 71 | 54-4 | 5-66| Milton (near) #1... 44 | 64-2 | 1-77 || Santa Crazar®...../ 94 | 48 | 61-9 | 2-95 

Crofton *8.. 67-4 | 0-08| Mohave *8........++! 44 | 67-9 | 0.00 || Santa Crug 2 
Davisvillea 65-8 | |Mokelumne Hill** ....., 46 | 60.2 | 4-34 | Santa Margarita °° +| go 4 

Davisvilleb.. 94 65-0 | 1.07| Montague **....... 84 | 33 61-6 | 1-00 || Santa 64.8 | 
Deep Creek .. O-30| Monterey *8 | 40 57-9 | 1-64 | Santa eee] 46 | 63-3 | 
Delano 92 42 | 66.3 | 0.16) Monterey (Hotel) | Santa Paulaa 92 | 48 | 62.0 | 0-30 
Delta 91 | 39 | 60.4 | 7-33) del Monte)*®,....) 40 | 57-5 |----. | Santa Panla ot. | 40 | 59-0 | 0.30 

wne 300 -4 | &§9| Mount Frazier.....)...++ 0-00 | O 
Dry Creek Mount Glenwood go | 48 | 66.7 | 2.12 Selma*®........ 2) 45) 64-3 | 0-35 
99 | 40 | 61-0 | 2.67 | 83) 40 | 59-3 | 2-48 || haste Springs f ... jo | §2-2 | 7-5! 

Dunnigan*®........, 94! 44 | 63-5 | 1-76| OF | 61-9 | 1-93 || Shingle Springs*®.) 81 | 42 | 59:5 3 

Dunsmuir*®,....... 78 | 40 | 52-4 | 9-65| National Cityf..... 95. | 64-3 | 0-04 || Sims*®......... st] 64.7 | I. 
| East Brother L. 99) 48) o.60 | Sisson *®,...... 3° | 3-5 
Edgwood*®....... | 78 31 | | 1-75| Neenach *!.......+. 93 | 32 | 62.8 |..... | 0. 00 
Edmanton*!......./ 30 | 49-9 | 6.54, Nevada Cit 35 | | 4-83 hor lione 92 | 42 | 
Eldorado *®........| 94 47 | 7 3-52| New Aime ot | 49 | 62.2 | 1-69 || 1665 
Elk Grove*..,....) 95 50 | 68.3 ..... | Newark®®.........- | 48 | 63-4 | 1-56 || Sou val ejo 79 50 | 59-9 1-49 
Elmira*®.......... 40 | 62.1 | 3-17 | Newcastlea}......| | 40 | 61-8 | Spadra*®...... 100 45 | 06.0 | 0.00 
El Verano*®....... 45 | 60-5 | 3-00| 98 43 | 65-7 | 2-88 || Squirrel IMM « stoves 0. 34 
Emigrant Gap *®...| 71 30 ... | Newhall*®.........| 100 | 42 | 64-3 | 0.00 | Stanford Univer’y..| 88 | 4 | 59:9 | 
Exeter *®.......... “or | 65.8. 0. 26 | Norwalk | §0 | 63-6 | 0-00 | SuisunCity**......| 94 | 63-9 | 1.28 
Fall Brook*?...... 45 | 60-7 0-06 | Oakdale a 38 | 60.8 | 1.16 | Summerdale f 2.63 

Farmington **,.... | 40 | 58-3 | 1-51 | Oakdaleb*® 44 63-0 1.23 | Summit S } | 45-9 

Felton*® .......... 96) 36' §9-0' 7.11 | 45 59-0 | 2.64 | Susanville*f!.....' 77! 52-9 96 
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4 | Temperature. 
| (Fahrenheit.) 
> 
| 
Ins. 
» 4-72 
95 | O- 30 
84 | 
84 | | §-00 { 
5-90 
89 2-75 
1.40 
5°97 
I-14 
89 | 4-77 
5-04 
gr 5-7! 
0.61 
85 0-55 
d 5°91 
0. 90 
| 0-65 
| 0-45 
4 6-15 
1600 
63-8 | 0.33 
0-65 
61.7 | 1-41 
| 0.66 
| 0.63 
0. 57 
0.61 
5-89 
0. 45 
17 
: 72 
‘61.8 
63-6° 
34| 62.2 
a 89% 344) 65-08 
42 | 65.0 
| 43 | 67-0 
| | 60.6 
53 28 | 39-7 | 615 
Arizona. 
71-9 | O53 
| 64-5 | 0-00 
64.8 0. 82 
d 63-8 | I-47 
71.0 | I-30 
63-8 | 1-15 
| | 74-0 | O13 
| 72-2 | 078 
1.02 
| 2-47 
I-10 
0. 58 
0. 60 
0. 87 
0-83 
0.73 
50 
Oracle 
Pantano *® ......... 
a 
| 
Arkansas. 
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Meteorological record of voluntary observers, &c.—Continued 


“Temperature. | Temperature. 
is zi 
California—Cont'd. Colorado—Cont’d. Georgia—Cont’d. | ms. Itlinois—Cont’d. 
| Or nutt 


‘Tehama 
Tem leton®*...... 


Towles **.... 
Tracy **..... 
Traver**..... 
Trinidad L. H. 
Tropico**.. 
Truckee 
‘Tulare a** 
Tulared.. 
Tularec... 
Tunnei No. 
Turlock a** 
Turlock bf 
Ukiah 


Upper Lake. 
Vatavillea*!...... 


Vaeavilled**....... 
Valley 5 rings ** ee 
... 

Vina ..... 
Volcano Springs 


Walnut Creek...... 
Wenrich Ranch .... 
West Butte......../... 


West Pointt....... 


Westley **......... 


Wheatland .. coe 
Whittier 


Williams **....... 
Willowsb**........ 
Wilmington *°..... 


Winters **........ 


Wire Bridge*®..... 


Woodland **,.... 
Yerba Buena L.H.. 


Yreka f....... 
Yuba City *5....... 
Colorado. 


Alma 
Antlers f...... 
AVOCA 


Breckenridge f .... 

Byers 
Canyon? 
Caatie Rock? ...... 
Climax ...... 


Collbran 


Fleming .... 
Fort Collinat. 
Glen Eyrief .. 


Gold 
Grand Junctionft...' 


Hugo 
Hugo (near)f...... 
Husted 
Julesburgt 
Kit Carson®!,..... 


La Jarat...... 


La«e Moraine ..... 
Las Animast...... 
Lavender f........- 
OTE 


Monte Vista ....... 
Morainet 


oda (near)t..... 


Red Cl 


Rico .... 
Rocky Ford? ...... 


Ruby ft 
St. Cloud ..... 


Saguache? .......+. 
San Juan? 
San 
Smoky Hill Minet. 

. 


ring Guleh .. 


mford ........ 
Steamboat Spring tT. 
Sunnyside .........« 
Surface Creek? .... 


& ses 


74 


ONn@ 


SERLSR 
OF OD BOON 


| Southington *!..... 
|| South Manchester .|.. 
| Storrs....... 


8S 


SPP reer reeee oe 


oon 


| Voluntown 


$3 


Dover 


BLE: 
ee 


38 
=o 


| Ree’ing Reserv’r* 
| West Washington.. 
Florida. 


|| Archer ....... one 


luxo*t!...... 
Kissimmee ee 


| Myers 


| Oak Hill *! 
| 
|| Orange Cit he 

|| Orange Park ....... 
|| 
|| Plant CityT...... 
|| St. Francis B’ks ...| 
Springs t...| 


Adairsville 


|| Elberton t ......... 


Griffin? 


Falls Vill 
Greenfield 


Lake Konomoc ..../.....!. 
Lebanon 
| Middietown......... 
| New Hartforda*t! 
New Hartfordd ....'.. 
| N. Grosvenor Dale . 


Norwalk 


Thompson *! . 


Wallingford? ......'. 
Waterbury ........ 
West Simsbary.... 
Windsor ....... 
Delawar 


|| Millsboro ..... ....) 


Newark 


Seaford t...... 


Wilmingtont ......| 84 


Distriet of Columbia. 
Dist’ing Reserv’r *® 


Avon Parkt. 


Brooksvillet ....+.| 


Clermont 


|| Federal Point 


Fort Meade 


|| Gainesvillef.......| 
Grasmereft ......-+| 


Green Cove ¢- 
Homeland 


Merritts Island?. ta 


Moseley Hallf..... 
Mullet Keyf*..... 


New Smyrnat 


Alapahat. 


|, Albany ?...... 
| Americus ........ 
Athensa 
Athens 67.. 
| Bainbridgeat...... 


Bainbridge bt...... 
Blakely 
Bragt 


1} Camakt..... 
CANTON... 
|| Columbus .......+ 
Cordele 
onega 
| 
| 
Dublin bf 


Eastman f......... 


Porsyth *!......... 
Fort Gaines f ...... 
|| Gainesyille?t....... 


Hawkinsvillet .... 
Hephzibah *¢*..... 


3? 


G33 


Pe 


Bee 


$94 
> 


See soem 
38622 


NS 
POM ONS 


BS 


uom 


: 


S86 
232 
ony 


oun 


ry 
SS 


are 


ar 


: 


+: 


rees 


tasessat: 


M 


Talbotton t........ 
| Thomasvillet..... 
goon 
ashington coe 
Way 
Waynesboro f. 
West Point f....... 
Idaho. 


Union 


Aurorat... 
Beardstownt 
Braidwoodf .. 
Bushnell t .. 
Carlinvillet . 


Carlyle .. 


os 80 

Chemungt.. 

Clear Creek &5 

Decatur 83 

Dixon $2 | 


East Peoriat...... 89 
Effingham f.. 
Evanston OW. 
Fort Sheridant.... 75 


Galvat..... 
Goleondat......... 83 
Grafton 
Greenvillet ........ 88 
Griggsvillet.......| 83 
Halliday 
Havana f 85 
Herrins Prairie*!. 80 
Jordans Grove ft .. ‘| 85 
Kankakee ft . 
Louisville. 
Martinsvillet....._ 82 
Mascoutah *5...... 86 


Mattoon®!.., 
Monmouthtf. 
Mount Carmel . 
Mount Pulaski 
Olney 
Olmey b*! 
Uswego 


Ottawat. 


Palestine f.. 
Parist..... 
Peoriaat .......... 
Peoriab 
Philot.. 
| Rantoul 
| Riley 
| St. ohn 
35 South Chics 
| Syeamore 


Louisville 
Macon af 
Macon b 
Mariettat... 
Marshallvitiet 
Millent... 
Monticello*ft! 


Piscola ... 


Nam ee 
Oakey 


| American Fallst.. 75 
AtlantaT......... 75 
Boise Barrackst... 79 
Chesterfield . 75 
| Corral t..... 
FortShermant.... 72 
Fraser ......+.- 
Garden eco] 74 
Grangeville ......... 71 
85 
75! 
Kootenaif ......... 
Lake f 62 
Lewiston f.......... 80 
Martin? ...... 75° 
Moscow .......... 74 | 


: 
: 


. 


FF 
Co 


PEL PLS OY Des AVY 


° 


KS 


Nr 


DS 


RLIRLS 


. 
. 
. 


DOSES BE 


Per rr 


SR 


Pus 


Anne 


Berges 
& 


eB: 


Se 


a 


werveret: 


3 


w 


FRE 


Sersesss: 


Ww 


mbri ityt 
Columbia City! ee 
Columbus f........ 
Connersvil 
Crawfordsville 
Evansville} 
Farmland? ........ 
Franklin®)......... 


Kokomo ......5... 
Lafayette ¢ . 


ansport 6....... 
| 


Marengo*!........ 


Marion ......ccses 


Mauzy 

Mount Vernont.. 
Muneief*....... ees 
New Alban 


|| Plymouth? ........ 
| Princeton*f!...... 


Rockvillet ........ 


| Rushville? ........ 
| Scottsburg *!...... 


Seymour 


|| Shelbyvillet....... 
| South Bendft....... 
| Valparaisot ....... 


eee 
Vincennes f..... 
| Worthington f.... 
|” 
| Eufaulat...... 
| Healdton?......... 
| Kempt........ 
Lehigh? ..........- 
Purcell f.......++. 
Tahlequahf .... 
na* 

Altat 

Amanat. 

Ames b.. 

Amesc.. 


Atlantic? . 
Atlantic (near) . eee 


| Audubon........... 
Belle Plaine ....... 


Cedar Fallsf....... 
Cedar Rapids t.. eee 
Charles City t. .... 
Clarinda f.......... 
Clinton.. 


rning 
Cresco 
Delaware*®........ 
Elkaderf.......... 
Emmetsbarg 
Fairfieldt....... evn 


Forest City ........ 
Fort Madison*t!.. 
Glenwoodt.. ..... 
Grand Meadow * a 
Greenfield ........ ° 


| Grinnell f......... ° 
| Grund Center.. sees 


Hampton .......... 


| Hawkeye ....... 
| Hopevillet........ 


Hopkinton** ...... 


| 
| Independence f.... 


Indianolat......... 
sown 
Iowa Falist 


| Keosauqua f....... 


Knoxville ......... 
Larrabee 


| 


—— 


Ocrozze, 1894. 


Precip’n. 
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SESSE 
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B 
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nw 
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AER Be see BISSSA: 


PH OWN ON OO OW 
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o 
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ee: 
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28 
24 
22 
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Meteorological record of voluntary observers, &c.—Continued. | 
Temperature. 
(Fahrenheit) ; 
2 | 
| 
| 
28 
27 
1-09 
§-60 | og 29 61.2 — 27 | 
2-89 || 85| 35 55-2. 3 
1.12 Connecticut. 
0.25 | Bridgeport *!......| 7o| 37 $3-0 | 7-25 29 
eevee 75 | Romet ........ 35 mmond f....... 30 
32 | 53-1 37 ngburgT .... 30 
go; 44 32 | 51-7 | 6-46 41 80 | 30 
47 32 85 | 
109 | 74 | 49-8 | 68 38 8s 32 
2 39 | 52-0 41 32 2 
72 | 50) 3s 
7° - 
25 
es | 35 
2 
I Millford ........... 8s | 5 
is 
| O21 
79 
7 | 37-1 | 1-35 86 | 
gO | 47-5 || Ameliat........... 88 
22 | 55-4 | 0-00 | 
13 | | 0.20 
— | 29-6 | 2-00 — 
Cope t 4 a5 | 0.13 82 93 
secece wan Valley 75 14 92 
3 3° | 55-0 
(20) ho 0- 25 31 Ba 
Durango f 24 | 49-2 | 0-78 ates 
19 | T. | 83 
7 19 | $1-6 | 0-09 
71 20 | 48.7 0. 05 
{ 10 | §0-8 | o- 22 
88 19 | S$4-2 | 0-00 
Le Roy 24 | $2.1 | 0.08 
Meeker? ..........+| 75 15 | 1.97 
Minneapolisf....... 90 | | 0.00 
13 | 45-4 | O09 
19 | 44:9 | 
75| 43-2 | 1.90 
| 49-8 | 1-35 ood 
B09 
Ov 
15 | 54-2 | 0.00 
18 | 43-7 | 0.00 
| 10 | 40.0 | 0.24 
to | 46-8 | 0.59 
20° 51.1*| 0.20 62.1 
68.0 
64-6 
10 | 40-8 | 0.70 59-8 
| 22 49-5 1-22 65-4 
° 
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ical record of voluntary observers, &c.—Continued. 
Meteorological record of voluntary observers, &c.—Continued. Meteorological of caine 
‘Temperature. : 
Temperature. |; | (Fahrenheit.) (Fahrenheit) é 
it'd. ° ° ins. 
_Cont’d: |e Ine. Maryland—Cont'd. e Ins. Mickigan—Con 
Mechanicsville ..... 80, 29 | §2-3 | 0-63 25 | 56-8 La 84 | 32 | 50-6 | Bissit 
Mount Pleasant 75) 35 | | 1-77 | | | beat | Mandela 38 | $33 | 77 | 50-2 | 3-43 
| 1.66 | 85 39 | 60.8 | | 79 || Gladwin . 77 22 
| Be | Grand Rapids...... 27 | $1-0 | 2. 
Ovid 30 | | Marrowbone | Woodstock 30 | | | 20 | 98.8 | 1-60 
83 | 25 | 525 | 2-71 2.02| Massachusetts. | Grindstone City 78 
Rockwel City 82 28 | 48-9 | 3-80 | Amherst Ex.8t’na.| 73| 29 | 50.3 | 4-40 | 
Sac CityT | 30 | 49-6 | 3-10 | Paducah | 61.6 | 1.15 | Amherst Ex. St’nd. 75 32 | 51-5 | 4-85 || Harbor Springs | 3.68 
irit Lake T...... 85) 27 | 49-1 | 2.16 | | Bedford.......--+ | 3-96 || 78 
oledo oe Bo 25 1.70 Rt eliville 89 33 | +7 | 1-15 Beverly Farms .... 33 | | §-19 | 7 18 45-6 | 1.63 
Villiscat.... B80 27 | 51-5 | 2-35 City 32 -2 1-13) Blue Hill(sum’t)... 75 33 | 51-7 | 656 36 | 
Vinton 2-32 Shelbyville t .. 89 | 26 | I. | Bae valley ).. 77 | 27 6.77 79 20 | 49-8 2-44 
St | 32 | 52-2 188 38.6 1.45 | Brockton 75| 32 | 524 34 re 
Webster City®?....| 83) 38 | 48-4 | 4°35 | illiameburg +... | 
Williams *?.......-| 81 30 | 48-9 | | | | Brockton | 6-97 |) 78 | 25 | 49-4 | 1-98 
Wilton Junction « | Abbeville gt | 42 | 69-2 | O-4 Cambridge @ 77 3 53-9 | 5-23 || 72®) 324) 47-0" 2-11 
Winterset} 83 | 29) 1-75 | | 36 | 6§-0| “08 | Cambridge... | 74| 26 | 47-6 | 2-91 
Kansas. | | Amitet _ | Chestnut Hill.. 76 | 32 | 52-6 Lodi 22 | 47-4 | 4-07 
Abilene}. 88) 28 | | | Bastropt ........-- 92 66.8 | 2.61 | Clinton... 3. 
| 44.6 | Baton Rouge | 68.5 | 0-83 33 | | | 78| 35 | Sot | 2-33 
toona* *.......+ | +2 | 0 »ck, Nahant.. | 7.61 || “7 | 
Beloit t 86 | | | | Mickdale ...... ...-|..... 2683 || Middle Leland 
| 2-90 | Coushatta af | 1-40 33 | 49-4 | 4-44 Muskallonge L.*?. 33 | 46-8 
Burlingtont ...... | | 55-8 | | Fitenburg | so-3 | 4-04 || Mankallonge | 33 | 
&| | Covington t 90 | 33 | 66.0 | 0-16) Framing | | || North Marshall ....| 75 | 28 | 48-2 | 2.22 
87| 27 | 60-1 | 0.60 | OQ | Groton Northport | | 4-55 
Donal sonvillet.. 39 | 74-9 74| 49 a | Old Mission. 48-4 | 4:10 
idget....-.-- os | 5S 66.6 | o 
87 | 25 | | 1-21 | 66.08 Hyannis 37 | $63 | | Pointe.) ust 
Eldoradot......--- 86 59-4 | 1-83 Grand Coteai. | 43 0.89 | LAWFeNCE 74 51-9 3-79 i 2-49 
Elk 87 32 59-8 | 1-91 | Houmat.. go| 42 708 0- 25 | Leeds..... FO 47-6 | 6.57 | Pentwater**.. 69 | S4-4 
Jeanerettet .....--| 93 | 36 | 67-4 | 26 || Pte aux Barques 75| 31 | 50-6 | 
Garfield | Lake Providence | | 63-0 | 12| Lowell}. 8 30 28 | 51.3 | 3-22 
Gibson *!....... | Lawrence t got) 444) 69-64) 0.27 | Lowell 33 | |4.03 || Rockland ..........| 76 | 58 
30 | | Liberty Hill 9g) 31 66-5 | 1,89) Genter .... $0.2 | || St. Ignace 63 | $6.2 | 
utechinsonf ..... | 66.0 | 3-23 | Middle 8. eee 
go) at | | | New Iberia | 0-82| Monroe 71 | 38 | 45-8 | 4-99 | | ai 
87 | 28 | 006 | 1-47 | Paincourtviile?....| 39 | 66-8 | 0.30| Mystic Lake.......|...+ Two Heart | 30 | 40-3 
90, 18 | 60.4) 0.31 Plate Dealing t 32 | 65.8 071 | Mystic Station.......... 96| 53-3 | 1-79 
29 | 594 | 2-59 Rayne t 38 | 70.0 | 1-42) Natick *!....... 72 355 ‘3 Vermillion Pt. 58 BI | 41-5 
Beamsville? | | S25 | | | 67.2 | 0.65| New Bedforda.....) 70 34 | 53 | 76 | 21 | 49-6 3-17 
MePhersont......., 86 | 27 | 59-0 | 0-49 | 83 | 69.4 0.87 | New Bedfordb.....| 33 | | Minnesota. 
Manhattan b........| 93 24 | 59-6 | Sugar Ex. Station?. | 4b | 68.0 | 0.84 Newburyport 3 2.52 
Manhattan | 3.6 Sugartown t 88 | 32 | 62.8 | 2.02} lerica . | Alexandriad . 72 | 22 | 40.6 |. 
| 37 | 52-9 | West End..... | 0.98 | Provincetown. ..... 73 37 | 53°7 | $59 Bingham Lake. 26 | 49-4 2-78 
Morlandt.........-| 89| 19 | 55-8 | 0.30 | West End... “got! 70.08 0-04 | Randolph | 76| 26 | 47-0 233 
85 27 “4 | 054 | 93 | | | Roberts Dam TTT 5-25 Prairie*! 28 47-4 | 2.7 
Mount Hope®?.....| 84 33.) 0-5.) 1-7 | 64> 4-96| Roxbary....... 73 | 36 | 533 Boaniwelis Millet.| 95 | | 47-7 | 
Ness CityT....... oo] | 36 | 48-4 | 5-56 | Salem ....... S45 93 | 33 3-09 
| | Cornish | 48-0 | 5-22 Somerset 76) 35 | SS | 79) 27 | 47-8 | 3-71 
me* .8 | 4-2* Tauntond..... 6 | 1.01 
Salim 3 29 | 65:3 | | Houlton 65} | 4-89| Wakefield f.....-..| 73| | 51-3 | 5-40 75) 30 | 48-6 | 1-68 
Sedan 34 | 62-6 | Lewiston 70| 40-5 | 5-62) Webster ..... “73 | 47-4 | 
Topeka $8, 23) $98) | | $0 | #82 | Wentbore us Pallet 72) 25 45-2 2-65 
| Mayfield 68 | 35 | 44-8 | 6-41 | Williamstown 78 | | | SF | Pork Miploy 3.1 
97° 62-09) 0-20 Nooth Bridgeton... 66 32. §0-0 4.65 Wiuchendon 2.63 | 75 a5. 47-1 | 4-19 
| Orono ....++- 66 27 | 46-4 4-33) "52-7 | <3 | Granite Falls ..... 79% 27" 3-77 
Wamego*!..... | Petit Menan tho 73 33 | | Winnibige shish*i | 43-6 | 3. 
Wellington®? ....... 3 | | | Bachmans 80) 31 | 52-8 3-65 75 | 33 | || each Lake®1...... 42-8 | 4-46 
Westmoreland tf? .. 2-75 Boettcherville®! 82 34| 2-60 | Long Prairjet.....-| 72| 25 | 450 2-72 
Winfleld®s........| 98 28 | Go.6 | 2.80 | | 34 | 54-2 | 23 | | 3-09 | Long 78) 33 | | 3.18 
SHS | 73 | 30! 51-6 | 3-22 || Maple Plain 76| 29 | 48:0 | 2.81 
T. | seo | 338 77 25 | | 22 | 42-0 | 5-69 
33 | | | College Park. 29 S54 | | 2:79 || 24 | 46-4 | 3-99 
posting Darlington | 3 3.0 47-8 | 2-14 | 74 29 48-4 | 4-52 
re Deer Park. zs 25 | 48-8 | 2-31 Mountain ..... red | Minneapolis b?..... | 4°37 
55- 4-22 aire.. || Minnesota City T.. | 45-9 | 3-08 
Canton *t! ....... 8) Sq | | $0 | 3-20 Berlin ®i........ ++. | | 2-18 deo t 78 | 26 49-0 | 2-86 
Carrolitont...... 88 29 | 58-0 | 0-97 | Eastont ... 37 ‘6 4-91 Berrien Springs a*! 535 | 2-35 | MontevideoT ...... 
Eddyvil le 56-6 1.00 | Grantsville .......- 51-4 


5 


ws 
~ 
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: ical record observer —Continued. 
Meteorological record of voluntary observers, &c.—Continued. Meteorological of voluntary 8, &c.—Con 
Temperature. 
Temperature. : 
Temperature. | Temperature. Fahrenheit.) | (Fahrenheit.) ¢ 
(Fahrenheit. ) | | (Fahrenheit. ) Stations. ) — 7 > 
Minnesota—Cont’d.| | @ | © | Missourt—Cont’d. | | © | © | Ins. | Nebr ‘eles 31 | 47-8 | 3-23 
Ortonvillef..... || 84 25 | 54-6 | 1-34 84 | 54-2 | 1-48 || Grafton ............| 72 24 | 47-9 | 3-53 
Park Rapids f......! 22 | 42-8 | 4-14 | Houstonia 0-97 | GENOAT 30 | | &7 27 | 48-7 | 2-b2 
Red Lake! 65) 33 | 43-2 1-40| Hartington .......) 81 | 26 | | 1.76 37) 47-0 
Rolling Green? .... "78 | "a9 | 48-2 | 2.30 Liberty ge 28 3-91 | | Hay Springs f...... 17 | “4 $5 Mowten ............1 741 
St. Charles 22 | 480 | 4-10 | Linn Creeké....... 0.86 || North Conwa 75| 24 | 47-8 | 3-04 
70| 46-5/ 1-95 | Louisiana Bridget. 1 | Holdrege 3 0.57 | Pennichack 3-20 
Bt. Olaf 74 | 26 | 45-0 | 2-43 | 85 | 56-5 | 1-44 | Imp —— 
Sandy Lake Dam 22 | 42-9 |.5-38 | 2 | Rene 27 || 72| 27 | 45-8 | 
Sauk Center .......| 72 20 | 41.8 | 2.10 | Marshallt..........) 87 26 | 57-7 | 2.12 Kimball ...........| 83 7 ote | Gestied...........1 50 27 | 48-5 | 2-70 
Sunrise 74| 24 | 45-2 | 2-30 | 81 | 26 | 49-6 | 1-45| La Peer “86 | | 1-57 || Weirs Bridge 2.48 
Two Harbors f.. 72 31 | 47-6 | 6& 22 || Mexico 28 8 o.87 | Lexingtont........ 24 | 4-9 Weat Milan........| 68 23 | 45-6 | 2-54 
| | 1.22 | Mine La ... 83 | 30 | 56-7 2.05| Lynch f}........../ 84 49-5 | 
eee 33 §0-6 2-77 | Mount Vernon..... 25 | 58.3 1.53) 78 27 | 
Worthington... .... 36 | 48-2 | 3-45 | Nevads............ 0.77 | Madrid 51-7 Allein 
Aberdeen t.......«.| 88) 31 | 62.2 | o52 | New Madrid........ 84 | 35 62-2  1.15| Min = 0.78 
Batesville f.......+ 32 | 61-0 | 0-33 | 83 | 33 58-6) 1. y 0.50 || Belvidere........-.| 77| 30 | 540 | 5-03 
Bay St. Louis 88| | 682 | | 1.49 || Beverlyt........---| 87 | 33 | 573 | 5-95 
Biloxit ¢.. 47 | 8.0 | 0-40 | 31 © 2.95 | Norfo 27 | 50. - 83 37 | 55-4 | 5. 
Brookhaven} ...... | @68 | 86) 28 ed Bridgeton.......... 38 | 6.34 
Canton f. 39 | 63-8 | 0.66 | Palmyra eases | ale 1.35 SF 35 | 55-7 $-21 
Qt | 37 | | O77 | 87 | 32 60-8 | 2.03 92 | See 
Crystal 8 rings 65-4 | 1.09 | Pickering**........ 32 55-6 2-04 | Ough.. || Cape May é 38 | 57-9 8.53 
Dueck Hillt.... % z 63-8 | 1-45 | Platte River®?..... 28 50-4 | 5.18) Palmer tht ..... 3-49 | Charlottebarg 73) 27 | 50-4 | 615 
65-2 | 1-06 | Poplar Bluff........| 84 | 32 59-4 | 3-29| Elattemos O72 || 72 | 32 | | 5.95 
fo | Potosi..... 82 23 | 53-8 1-85) OUD « 1-57 || Colesville,......... 34 | 5:90 
ayette 64-4 | 0.82 | St, | 32 Egg Harbor City.. 32 | 55-2 | 6.41 
French Campo 82° || toe 3-63 Springview | Bitsabeth? ..... ya 33 | 54-9 | 
Greenville a.. 39 63-8 1.36 St. Louis.. 85| 27 2 83 3 56-4 | 2-52) FranklinFurnace... 70, 4.53 
Greenville? . 92 65-7 | 1-53 | Sarcoxie*?.. 3° 57-4 | 1-49 | State 8 | 26 27. Franklinville ...... 84) | 54-4 | 7-04 
Hattiesburg! .. 3 65.6 0.30 | Sedalia 3! 595 0.52) Superior | Freehold.. 3t | | 6.41 
38 | 67.0 0.00 | Steffenville | Be Sutton ..... 86 26 $3-5 | 
Hernandot ........| g 63-4 | 0.10 || be] Tekamah 24 3.8 | 2.30 || Gillette..... 28 | 51-6) 4-30 
Jackson 64-0 9 59-6 | 2 Wallace *!.... 3 35 49-4 0. 40 | Hightstown........ 35 | 
88 42 | 64-5 0-10 | Warrensburg* 90). O97 | | "52.8 Millville.....0 | 36 
go| 40 | 67-2 0.12 | Warrenton..... | Moorestown .......| 85) 34 | 55-2 | 6. 
Louisville f....+.+» go | 63-0 o.50 | Wheatland......... 8 | || Newarka....... 72 37 | 54-5 | 4-55 
Macon} 88 32 | 62-8 0-25 Montana. ~ tain T. || Newarkbt...... 37 | S5-2 | 5-21 
Moss Point} 89 67.8 4-15 povese 1. “3 Battle 30 2 0.01 New Brunswick a.. 3 33 | 5: 
Natches .......... $ 67-0 0-80 | Billings 82 | pe 0.09 | New Brunswickb.. 74 | 34 | 54-0 | 
62.6 0.78 | 73 43-2 50| Belmont . | | 71 | 30 | 52-2/ 4. 
63-5 | 0.55 | Bosemant......... 14 43-4 1.15 | Beowawe 85 51-5 Ocean City ........- 76 36 | 58-1 
totoct 89 76 15 43-9 | Carlin **...... eee 80 12 +: | 57.0 | 7.18 
Port Gibson? ...... | 1.58 | Cascade | Carson City 80 | 19 | 50. || Papakating 
Stones bed Cokedale*4. 75 18 | 43-3 | Clover Val Paterson ........-.| 74 34 | 55-6 
Topton®?..........| 86 43 | 64-4 0.25 | Columbia Falls *| at | 42-1 | 1.1 | Cortes}... o.3t | Pensauken.........\..... | 4-90 
University® 37 | 64-1 0-30 | Fort Custert......| 75 | 13 | 44-5 | 1-99| Cranes & | 37 | $6.0 | 0-14 || Porth Amboy ......| 96) | 
Vaident .. 30 | 64.6 0.96 | Fort Keogh........| 72 | 14 47.0 2.05| Downe 46-1 | 0.60 || Plainfield..........| 77} 31 | 55-6) 5.50 
Water Vaile; 35 | 61-9 1-20 | Fort 75) 0 | 40.8 | 46-6 | 0-05 | Rancocas * 73 | 39 | 
Waynesbo log. 65.8 0-10 | gees 43-7 53.1 | ov0s | Readington *i 30 | 59-3 | 
4} asgo | +. 67 | Fenelon®®......... 70: 20) 45-1 | Ringoes ....... 
| Great Falls f.......| 72 | 3-8 | | Conca. | 0.09 | Somerville......... 31 | 30.4 4-66 
Ak 2-25 | Hogant..... 72| 18 | 45-2 0-40|Goleonda *i........ 35.8 | 0.48 | South Orange...... 72 | 32 | 53-9 | 5-28 
A pleton Oliyt. “2 1.8 | JO] | Hall 12 12.6 | 0.61 || Tenafly ...... 30 | 8.72 
| | Mar — ~~ 1.46 Halle 7 37 | S5-7 | 0-00 Toms | | 8.33 
Birch Tres... 84 31 | 38-2 2.44 | Radersburg?.......|..... Hobart | ono 72, 35 | 
Conception .... 85% 30° §9-0 4-70 Ansley? ............| a1 | 1.06 | Osceola se | 0.70 | ~ 3° | | 2.08 
Da: villet.... 57-0 1.31 | Ashland f........../ 26 | 54-2 2.52 Palmetto .......... 8 | 
— +00 eee 2.01 Aubarn*t? . 25 Paradise Valley... 74 0-35 | Deming *®.......... 41 67.0) o. 
Edge. | -9 2.02 Beaver C 85 22 | 55-7 0-93 Ruby Fore. Bayard .. 29 | 62.0 | 1.40 
Eldon*! | 0.69 | Bratton*!....... cael 28 43 3-39 St. Clair 23 || Fort Stanton? aI | 1-46 
Eidon®!...... og | 32 | 96-6 | Burwelle’. 2.52 Stofiel . Part Wines. 24 | 33-9 | 1.27 
34 | 37-2 | | Callaway? .. 1-00 | Sunnyside .. 98 | | | 0-33 || 2g | 54:3 | 0.55 
| | Virginia 69 | 26 | 48-4 | 1:00 | Las Cruces) | 36-8 | 0.90 
Pulton......... yoo 2.79 | Creighton 25 48-1 1-50) W sworth® 38 | 54.8 | 0. 
27 | 0.83 Culbertson O40} Winnemucca | 39 | 0.05 | Oliot 27 | 0.56 
| Curtis*t5,. 85 15 52-2 | 0.16 25 | 05 | P 
S41 3-62 city 8 29 | 49-9 11-65 New | 32 | | 2.68 | 0. 59 
go | 53-2 I. Elba 2.20 2.7 | incon.. 22 | 62-3 | 0. 29 
1-3! a 3.02 | Bethlehem . gece | 46.6 | 2-40 San Marcial + HH 20 | 
1289 | 87! a3! $4.3 | Concord 
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Meteorological record of voluntary observers, &c.—Continued. Meteorological record of voluntary observers, &c.—Continued. 
Temperature. Temperature, 
| (Fahrenheit.) | (Fahrenheit.) 
Stations. Stations. - Stations. Stations. 
siz siziz sis Sis 
| 
Mexico—Cont’d. o © | ms. ° | o | ° ° ° ° Ins. 
Taos I 15 | 50-2 | 0-93 ighlands .........| 7. 24 | §1-2 | 3-21 MOB 28 55.6) 1.66 BurnettT .......... 64-5 | 2-74 
Adams Center ..... crlececes 8.34 | Lenoir*f! ........-| 79 33 | 5-38 Ellsworth ......... 28 | 52-8 | Fort Renof........ 33 | 64-2 1-49 
— oe 77 30 | 51-6 | 4-03 | 5°45 | BIYTIA.... 3° 54-1 Fort Bill 92 32 | 61-9 | 1.09 
4-67 || 3 5 5-89 Fairport Harbor 42 | 54-0 Fort Supply 24 | 60-1 | 0-49 
Aitred Center.....-| 77 30 49-8 | 3-64 || Louisburg f..... coe 34 | 60.0°) 5-96 | Fayetteville ....... 26 | 54-4 1.82 Guthrief.. 90 35 | 64.7 3-12 
Angelicat..... 76| 27 | 49-5 | 3-37 | Lumbertont........ 37 | 63-7 | 7-50) 23 | §2-9 | 3-40 || Keokuk alist... 29) 59-8 1-94 
Arcade 76 30 | 49-5 4-22 Fostoria 2 54-0 | 4-27 | Mangumt...... go 33 | 66.5 2.51 
Arkwright .. 34 | ksvillet....... 83 | 35 | 60.2 | Frankfort ......... 30 | §7-2 | 1-57 || Normanf.........-| 30 | 64-1 | 1.16 
* Atlanta ...... 208 4-30 | Moncuref......... 85| 33 59-4 6-13) Garrettaville...... 24 | 50-3 | 2-26 | 36 | 65.0 2.30 
| 95 36 52-4 | 4-17, Morganton *f!.. 29 | 57-2 | 5-65 32 58-3 | 1-86 | Pond Creekf.......| 90 26 | 60.7 2.05 
Bedford....... 30 | §2-8 | 5-14 | Mount AiryT......| 83 30 | 56-4 | 3-27, Granville ..,....... 23 53-2 | 1-97 | Stillwatert.........| 30 | 61.4 0-72 
Big Sandy**° ...... 37 | 53-5 | Mount Pleasant... 84 32 | 59-2 | 7-80 Gratiot ............ 24 | 54-4 | 1-67 | Winnviewf....-...; 92) 338) 64.0" 1.33 
Binghamton? ...... 30 | 50-7 | 5-62 | 2-49 Greenfield.........- 28 | §5-2 | 1-80 | 
Bolivar 3-72 | New 86} 46 4-66 | Green Hill......... 23 | §1-0 | 2.12 | af 3-90 
Bovina Center...... 5-74 | Oak ridge | §-09 | Greenville ......... 52.8 | 2-58 | Albanyd #8... 36 52.6 1.36 
Brookfield........- 3-08 | PANte ZO 6-61 | 23 | 55-9 | 0-78 Arli nf... 79 30 | 1-19 
Canton f 4°23 | Pittsboro ..........| 82 32 | 7-19, Hackney... 25 | 53-3 | 1-94 Ashlanda*®, I 34 | 52-1 2.10 
Charlotte*™....... Raleigh *t!.. 38 | 62.8 | 6-05 | 3 | §5-0 | I-73 | Ashland b.... 5 31 | 54-2 1.80 
Cherry 5-36 Rockingham }...... 34 | 61-3 | 6-45) 37 | 54-1 | 4-91 | Aurora*®.... 77 40 53-7 4-21 
Cooperstown f.. 4-73 | Roxboroft.........| 84 32 38-4 $-29 | H 24 53-3 | 2-98 | Aurora (near) 73 33 | 51-8 5-14 
Cortland ..... ose 4°39 | Salisbury a.. -| 82 41 | 61.4 | 7-50) 52-1 | 5-12 | OD 42 | 54-4 
De Kalb junetion.. 3-47. Saxonf.... 85 26 | 55-8 22 | 56-5 | 1-62  Brownsville* 34 | 4-79 
Demster .......--++ 5-21 | Selma... 36 | 61.44) 6.40 27 | 53-1 | 2.32 | Burnsf...... 10 | 38.8 | 
Deposit ..... -| 4-35 | Skyuka 40 4-77 | Jacksonboro 31 | 57-3 | 1-00 | Canyon City 31 | 55-6 | 
Dunkirk 4-60 | Sloan f........ 35 | 63-8 | 7-98) 27 | «54-2 | 3-21 | Comstock * ° 38 | 51-8 5-16 
Eden Cente $15 | Soapstone M’tt..... 86 g0 | 57-2 | 7-36) 23 | 53-1 | 1-67 || Cornelius.......... 32 | 50-4 5-74 
Ellis .... «| 6.08 | 4 36 | 62.6 | 6-97 25 53-2 | 1-86 | Corvallisa......... 31 | 50-8 4-45 
Elmirat 33 | 53-7 | 4-21 | 34 | 62.0 6.96 | | §3-6 | 3-21 || Corvallisd*®....... 32 | 49-8 | 4-2 
Fleming ....... | 52-5 | 5-04 | 25 | 53-4 | 2-63) 49-8 | 1.59 Corvallis (near)... 34 | 52-7 a 
Fort Ni 32 | 52-1 | 1-84 34 6 | 6.87) 24 | §2-6 2-34 22 | 47-9 | 2.59 
Friendshi 5 | 49-3 | 3-50 | eo} 85 32 7-97 27 | 51-2 | 1-81 Detroitt........ oer 31 | 48-1 
Glens Falls .. I 29 | 50-1 | 4-59 | | 25 | 52-3 | 0-42 || Eugene .......+0+++ 34 | 53-3 om 
Gloversville . 71 49-1 | 4- | 75 19 | 43-5 | 2-52 > 25 re 2.02 | Forest Grove . coves 30 | 50.4 5-19 
Hamilton.. ool 29 | 49-2 Pit 71 20 | 41.0 | 1-48 McConnelsviile. .. 25 | $4-6 | 1.67 || Gardiner ........+.. 39 | 54-2 | 7-42 
Hess Roed Seni?. 35 | 49-7 | 1-90 || 72 20 | 42.0 | 2.45' Mansfieldt......... Glenora 49-6 17.30 
Honeymead | 69! 31/505 | 4.06 | Churchs Ferry.....| 42-2 Mariettaat........ I-48 | Grants Passaf..... 54-0 
Humphreyf......... 80 3t | 51-7 | 3-37 | Diekinson?........| 67 18 | 41.8 | o | Mariette ......+.. 30 53-7 | I-60 || Grants 36 53-9 3-19 
Hyndsville ........| 72| 29 | §0.2| 4-09 | Bllendale.....-....| 75| 44-9 | 1-87| Marion............. 24 34-4 | 2-03 | Happy Valley...... 21 | 46.6 | 1-7 
It 76 34 | 52-3 | 4-94 | 71 24 | 43-6 | 2-11) | Milfordton. 15 | 52-1 | 1-90 || Heppnerf.........- 30 | 50.6 | 
Jamestown *®....... 73 35 | 524 | Forman 76 18 | 43-8 | 1-57 | Milligan 20 | 55-1 | 1-41 || Hood River (near). 33 | 47-6 3-93 
Kings Station..-... 4-72 | Fort Berthold......| 74 | 20 | 1.52 | Millport 33 | 55-9 | 2-26 || Hubbard........... 30 | 50-8 | 4.30 
— Springs... 71 29 | 49-8 4-37 Fort Yatesf........| 75 20 | 43-7} 1- o4 | Mont lier. eee cece 25 | 49-7 | 2-64 | Jacksonville ....... 3 33 | 52-4 | 2-23 
Le Roy ...... 767 50.8} 3- Gallatin? .......-..| 71 17 42.2 I. +85 Napoleon .......... 23 | 54-2 | 2-52 || Josepht.. 22 | 42-7 2-14 
Lockport .......... 34 | 52-4 3-35 | Graftont...........| 68 | 20 41.6 | 0-60) New Alexandria... 34 | 55-3 | 2-18 || Junction City 40 | 56.6 | 3.89 
30 | 49-3 | 5-28  Jamestownf.......| 75 25 46-0 | 0-99| New Berlin........ 25 | §2-5 | 1-72 || Lafayette **........) 7 38 | 54-0 3-30 
Madison ket 76 37 | 54-4°| 4-71 || Kelsof!.......... «| 64*| 22 | 42.68) |New Bremen...... 25 | 53-5 | 2-07 | La Grandef........ 27 | 49-4 2.11 
Malone 30 | 47-6 3-43 | Lakota t 64 20 41.5 | 211 New Comerstown.. 22 52-7 36 | 11-33 
Marlboro .......... 74 3! -o | 6.49 | Larimore®.........| 71 20 45-2 | 2-70 | New Holland ...... 22 | 53-8 | 1-41 | e Rock......... 22 | 46.2 | 2.03 
Massena! .........-. 30 4-17 | Lemertf........... 92 19 | 41.6 | 0.50, New Waterford .... 21 | §4-0 | 2-20 | Me MeMinnviliea?. 28 | 51-0 | 5-70 
Middletown...... 7° 34 | 52-0 5-58 | McKinney .........| 71 19 | 42-0 | 0-35) North Fairfield 33 | 55-0 | 2-75 || MeMinnvilled*®...) 76 36 | 52-1 | 4-25 
Minnewaska. . coal 66 3t | 48-4 | 6.90 | Miltont ........ 664 19°) 41.08) 2:10 North Lewisburg.. 27 | 55:2 | 1-85 || go 40 52-5 2-92 
Mount Morris... 78 | 52-0 | 2-57 | 69 22 43-0 | 2-36| North Royalton.... 25 | §2-8 | 2.71% Monmouth 78 38 54-5 3-91 
Newark Valley . 6-42 | Napoleont........-| 7 18 43-2 | 1-62) Norwalk 25 | 52-5 | 3-40 || Mount Angelf......| 75 33 | 52-0 4-75 
New Lisbon ....... 25 | 47-9 | 4-67 | NewSalem......... 20 | 44-5 | 0-65 | 27'| 53-2!) 3-30 || 13-08 
North Hammond +. 68 35 50-7 5-3! 684 254 45-44 0.82, 0.8, Universi 53-5 | 1-73 | Newport.........-.| 88 54-6 7- 
Number Four?t..... 72 70 || Portal 21 39-9 Urangeville........ 51-1 | 1-35 Pen leton .........| 82 §1-6 1.97 
Ogdensburg... .. 73 51-8 3-49 St. Johnt....... eos 26 | 41-0 | 2-33 | 52.4 28 || Portland **,........) 7 53-0 4-70 
Oneonta. 30 52-3 §- 22 || Steeles 77 16 | 43-7 | 1-14 52.7 | 2-05 | Riddles*®,..... 54-3 2-92 
74 26 | 49-6 | 5-97 Universityt...... | 67 24 | 43-7. 3-05 Plattsburg....... 54-4 | 1-33 Roseburg *®.. 73 54-9 5-56 
74\ 34 50-7 4-41 Valley Cityt.......) 70) 21 -2 | 2.15| Pt. Marblehead *10,, | Salema*?,,.. 70 | 49-64 3-83 
Perry City.......... 75 29 | 49- 4-33 Wahpetont..... ese 3 | 2.03| Pomeroy ...... 1.20} Salem6?..... 72 | §2-2 4-39 
Phoenix .......... 3-92 White Earth*!.... 16 41.0 | 0.61| Portsmouth af.... 1.64 | Sheridan*® 72 52-3 5-26 
Pine City ........ 3-20 Wild | 3-17) 1.65 | Silverton*®.. 4 | 52-3 4-41 
Plattspurg B’ks 65 | 50-1 3-93 Woodbridge f......| 68 18 | 40.2. 1-76) Richwood... 1.25 Siskiyou*®.., | 1640 
Port Jervis ......... 71 29 | 51-6 | 6. Ohio. | Ridge ........ 3-87 || Sparta...... 74 | 2.28 
Potsdam! ....... 77*| +31 | 47-3 | 3-67 | Akron...... 2 29 | | | Ridg” 2.39 || Springbrook . 77 | | 53-1 | 4-89 
Poughkeepsie ... . 74 29 51-7 | 5-99 Annapolis.. | | 2-26 Ri || 8 72 | | 4 
34 | 50-5 4-65 Arcanum .. Ri tman .. 2-37 Dallest..... 76 | | §2-2 | 
.| 79 32 | 53-4 3-9 Ashland 51-5 “74 | Rocky Ridge 2.22 | Tillamook R’k L.H 
Roundout.......... -27 | Athens 25 54-11 Rosewood ... 2.36 | O 
ranac Lake ......! 4.10 | Atwater gO §2-4 Sharon Center 2.10 | Vale .. 80 | 47-6 | o. 
Scottsville ..... 3-28 Auburn .. 23 «51-5 1-49 Shenand 1-95 | West Fork *®... 53-8 4-70 
Setaukett ... .86  Bangorvilie 24 2-68 | Sidney at 2.90 | Weston .........- | 32 | 50-4 | 2-46 
Sherwood...... 4-43 Bellefontaine 80 27 | 55-4 | 3-88 Sidneyd -4 | 2-90 | Williams ..... ....| 82 29 | 52-2 2.76 
Skaneateles........ 3-79 | Bement...... 82 25 | 3-65 | Spri vania. 
South Canisteo . 78 30 50-1 | 4-40 | Benton Ridge 85 24 33.8 | 3-27 Stoutsville........ le 1-66 || 37 | | 1-97 
South Kortright 73 25 | 47-4 | 4-04 | Bethany ..... 85 24 | 55-1 | 0-90 | 221 |) 79) 32) 55:3 5-56 
Stillwater 73 30 51-8 | 5-79 Binola... 83 27 | 54-7 | 2-97 | Sylvania 21 | 50-4 | 1-72 |, Beaver Dam 1665 
Turin........ 71 | 30 6.36 | Bissells.. -.| 80 27 2.46 Thurman.........., 86 24 1.23 || Bethlehem 37 | 537 | 5+04 
Varysburg .. 29 | | 4-62 | Bladensburg.......| 8 20 §2-5 1-42 Tiffinft........... 28 | 53-9 4.28 Blooming Grove*!.| 78 | 31 | 49-8 
Wappingers Falls... 73 33 | 5-98 Bloomingbarg. . 8 27. «54-4 | 1-76 Upper Sandusky... 33 3-53 | Brookvillet .......|..... 2.38 
Warwick.......... 5-16 Bowing Sree + 1.30 Vanceburg......... | 28) 55:5 | Browers Lock......|.. 
Watertown ..... 85| 30. 51-8 | 6.36 | BowlingGreen.....| 84 22 2.44 Van Wert..........| 26) 51-9 | 2-06 | Carlislea.......... +5 | 4 
52-4 5.55 | Bucyrus........... 82 25 53-8 2-70 81 3-38 || Cassandra.......... 
West Chazy..... 334 Caledonia I-90 27 | 53-0 3-09 || ChambersburgT.... 5:44 
West Pointt........ 74" 35 | 56.2 6.25 | Cambridge.........| 82| 21 50-0 | 1-48) Walnut ............ I-69 | Clarion t 2.95 - 
Willets | 37 | 55-2 | 6-74 Cam Dennison....| 86 28 55-7 | 1-07) 84 24 | 52-6 2:03 | Coatesville. ....... 5-57 
North | Canal Dover .......| 84 26 49-6 1.92) 84) 19 | I-41 | Confluencef........ 2.71 
Ashevillet.......... 81 28 2.68 | 84) 28 54-7 1.88 Wauseon..........| 81 51-7 | 2-42 || Coopersburg...... 5-62 
Auburn *!.......... ig 37 61-9 | 5-52 Cardington ..... 20 52-5 1.20) . 55-7 1-51 | DavisIsl Dam f. 2.06 
Bailey*!.... | 32 | 58-5) 5-74 | Carrollton ......... §3-6 2-13 Waynesville 1°35 Doylestown...... 4-84 
Bakersvillet....... 81 24 | 1.98 Cedarville*!....... 7 ogs Wellington...:....| 86 27 | 54-5 2-06 || Drifton 35% 52.04 5.15 
Bioeng Hock | go | 54-6 | 3-96 Celina ........ OF 32 3:33 | 26) 53-13 1-79 Du Bois? 
Bryso Be Cherry Fork.......| 26 53-5 1-45 Weymouth. | ag] 2.50 || Dyberry 25 | 49-2 5 
Chapel Hillf....... 8 34. | 5-2 6.84 | Circleville Wheeler t?........ 49> 434 East Mauch Chank. go. 52. | 
Currituck Inict -60 | Clarksville ........| 84 26 Willoughby........ 3-80 | Easton..........- 33.8 5-47 
Experiment’! Farm ‘ga 60.4 43 Cleveland ..... SE | 32) 54-2 3-42) Woostera.......... 52.3 | 2.35 || Edinboro 73, | 
Fair Bluff t Clifton 986 23 54-5 1-32 Youngstown....... 52.2 2-34 || Elwood 1-99 
Falkland*!........ 35 | 61-0 | 7 49 | Goalton..........-., 87| 20 52.9 211 Zanesvillef........|- Emporium ........ | §2.4 3-94 
Payetteville | g-16 20 2-66 Oklahoma. F’ks of Neshami’y?. 5-38 
Flat Rock.......... | 26} 33-4 4-27 Cynthiana ........./ 8 | 56.8 1.43) Alvat..... | 64-5 2-20 Frederick........ 
Goldsterct | 39 | 63-8 | 7.00 | Daytona....é......| 85 1-43 4-7 | 2-41 Freeport 
Greensboro 44 | 61.6 $37 | Dayton . A OP | 61.6 Girardvitle ........ 7.66 
ersont........ 85 33 | 50-4 | 6-90 25° Britto 0606 | Grampian .. 2-97 
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Meteorological record of voluntary observers, &c.—Continued. Meteorological record of observers. &c.—Continued. |. 
Temperature. 4 Temperature. ‘Temperature. Temperature. 
. | (Fahrenheit.) | £ (Fahrenheit.) | £ (Fahrenheit.) | 4 | (Fahrenheit.) | ¢ 
Pennsylvania—Con. | | | South Dakota. | hms. Texas—Cont’d. | ° ° ° ins. Virginia—Cont’d. ° | lm. 
Greensboro 216 | Aberdeen f...... 13 | 45-6 | 3.18 92 35 | 69-0 | 0.88 Buckinghamft......| 82 30 56-8 | 4.41 
Greenville .........| 28 | 49-7 | 065) Alexandriaf....... 23 3-17 | Flower Blufff......| 90 40 | 77-0 | 0-94 Callavillet®... 79 31 | 56-2 3-99 
Hamburg........ om | gr | §5-0 6.30 Armourt....... 88 | 25 1.13| Forestburat.......) 94° 06.0f/ 0.00 ©=Charlottesville 84) 33 S84 3-72 
Hoilidaysburg ..... | 26 | 52.5 2.36) Asheroftft..........| 85 18 | 45-4 | 0-31! | Fort Brownf........ 44 76-8 | 0.10 Christiansburg t.../..... 3-15 
untingdonf...... | 54-0 | 2- rooki -O | 2. ort Hancoc eee 18 | 63.4 | 0.00 AMPton | 62. 
Johustewet 82 | Castlewso 24) 3-11 | Fort 98 39 7.9 0-00 Hot Springs.......| 82 
Lancaster .......... 82 jo 35-1 5-36 Faulkton? .......- 81 a1 | 45-6 | 1.81 | Fort Wortht. 0-73 , Nottoway 29 | 58.9 
-55 || Flandreaut........| 80 | 26 tha 2.43 Fredericksburgt'.| or* 34° 68.7 | 1-43. Petersburg t.. 89/ 33 60.3 | 3-70 
BO) 30) 14 | Forestburg}....... 22 47-9 2. (near). 7 37 | 61-0 | 4.09 
| 5-29 | Forest 12 | 0-42 | Graham 0-57 | Richmond 6t......|..... | 
Lewisburg Fort Me I 23 I. Grape’ Vine 36 | 69-0 Rocky Mountf....) 32 | 59-6 | 
Lock Haven t!..... 27*| 53-4 | 573 | Fort Sullyt) ...... 85 | 24 | 50-7 | 045 Hale Center 32 | 65-7 | 1-00 | Salemt....... 87 | 37 | 60-9 | 3.00 
k No. || Frankfort ft........| 80 20 | 45-6 | 1.79) I 36 | 71-8 | 2-o1 | | 4-37 
29 | 55-4 | 2-28 | Garyt..... 75 30 49-0 | 2.99 | 25 | 59-9 | 1-33 | Spottsville f....... 84 31 | 58-2 | 5.06 
2019 || Greenwood .. ...... 29 | 1.72 87 15 | 51-7 | T. Stanardsvillet.....| 82 31 | 57-8 | 3-96 
Oil Cit 2643 || Highmoref........| 8§ 20 44-8 | 1-63 | Haskell 86 52 | 70-3 | 0-69 | Staunton? ....... 82 32 | 50-7 | 3-4 
F 2074 ote 17 | | 0-85 | Warsaw -6 | 
Philadelphiaa .. +35 3 go 35 | 74-5 | i Whittles Depot f .. 70 
Philadelphiad.....| 81 37 | 57-6 Kimball f..........| 83 23 | 49-2 | Buntevilie t 92) 40 | 69-7) 0. 78] 31 | §2-0 | 3.24 
Pheenixville . 79 33 | | 6-97 || 90 32 | 64-5 | 0-25 | 
Point 4°75 || 80 27 | 46.1 Kent. FO 35 | 49-8 9-35 
ding * 53-8 25 22 1-45 | [Llano gt 39 | 70-6 | I-40 Bridgeport? 73 19 | 47-6 +2 
Ridgway 2-38 || Piedmont ..... coves 0-48 Longviewy .......-/ 92 33 | 08-6 | | Cascade Tunnelft..) 6 25 | 40-4 [11.47 
Saegerstown . a5 | 5t-o | 2-31 Plankintont........ 82 26 | 49-2 | 1.36| Lulingt............ 40 | 72-8 | 1-28 | Centervillet....... 7 29 | 49-1 | 1.25 
Salem Corners . 80 BO | 51-0 | § 18 | 1.01 | Marshall f . 35 | 07-6 | 1-85 | Chehalist .........| 76 30 | 50.6 | 5.94 
Saltsburg Rosebud?..........| 83 16 | 47-9 | 0-44) Menardville th 89 42 | Davenportt..... 24 | 45-0 | 0.80 
Ghinglchouse ......| 80 | 3-33 Spearfish f - | 0.61 | New Braunfels .. 71-0°| 1-91 | Ellensburg? .....-. 75| 18 45-9 
Somerset ....... | 26 51-4 Wessingtont .. Parisf ....... gi 37 | 68-6 | 0-93 | Fort Simeoe....... 33 | 50-8 | 1-55 
South Bethlehent.. 37 | 55-0 |... | Wessington Sp'gs i 82 28 | 1.23) o4 jo 65-5 2-39 Fort Spokane ...... 22 | 4 3 | 33 
pened 1.90 29 59-0 | 1-51 Round Rock 1 92 40 73-8 one 63 20 40-6 | 
Swarthmore ....... 80 | 4-74 rlington ft. . 60.1 | 0.34 San Antonio. 1.8 | ndext...... 
Towanda Ashwood | 59-3 | San Marcos at Bod 2-05 | Kennewickf....... 3I | 54-2 ‘on 
78 Brownsville 26 0.03 Silver Fallst. +| go 28 63-2 | 0-20 | Madrone*fi....... 73 34 
79 33 | 55-5 5-89 tT 8 30 «56.6 ngs...| 8 45 Moxee Valley f.... 22 47-4 0.61 
Westtown®........ 32) 53-8 | 5-58 Clarkseil e 86 34 | 60-2 | 0.52) 0.75 Pike Ol 
Rhode Istand. | Covington aft ...... 35 | 62-4 Weatherfordt...... 39 | 68-9 | 0.86 Silver Creek*!....| 71 34 | 48-4 
Bristol! . 6.82 | Covington bf....... 35 63-2 | 0.03| Wichita Falist....| 100 | 33 | 71-4 | 040 | Snohomish?.......| 77 34 | 50.6 | 4.60 
Kim cove recess! OF 42 | 47 Dyersburgt...... 86 32 | 61-0 0. 27 | Utah. Stampedef ........ 42.5) 
Kings JO) 32) S25 Florence Station? 85 | 31 58-4 | 0.61| Blue Creek **...... 28 | 53-8 | 1-60 Sunnysidet......... 80, 23 | 49-2 0.86 
N Franklin f....... 87 27 58-2 | C1800 3 24 | §2-7 0.70 | Tacoma?t..... 73 33 | 49-3 5-02 
ewport Greenevillet......., 83 | 29 | 57-2 | 2-17|Coalvillet.........| 74) 16 42-6/ 1-12 |) Union City  34| 47-9 
73 35 Hohenwald .... eee Corinne*®. 30 | 50-7 | 0-36 | Vashont........... 72 33 45-0 
Providence @.......| 40 | St 79 | Jacksboro 28 §2-4 | 1-82) Deseretf .......... 17 51-24, 039 Waterviliet..... 16 | 43-2 | 1.18 
Providence 72| 35 | 5-9 | 7:3?! 86 | 34 | 58-6| T. | Fillmoref ?........ 14 | | || Wenatchee Lane t. 70! 24 | 43-2/ 2. 
South Carolina. | Johnson City t.. 86 | gt 57-2 | 2-43) Fort DuChesnet..| 72) 18 | 0-34 West Ferndalet...| 65 30 a3 
Blackville 86 a: Newport **......... 9 | 43-9 | 049 Buckhannondf-.. if 25) §2-9 
Blenheim ** 37 8 ts Nunnelly®!........| 87 32 50-4 Losee f ... 22 51-40-03  Burlingtont....... | 25 | §4-0| 2.70 
Camden fF sville®!,..... 60.1 | 2. oa I 25 0-79 | I. 
Central Riddleton?t .......- 59-0 | 1-34 | Mount Pleasant ter! 82 | | 53-7 | 010 27 | 53-8 
Cheraw a? 87 33 ROCK WOOd 2664, Ogdena®® .........| 72 | 27 | §0.6| 1-00 | Davist.......... 85 | 26 | 49-0 |, 3-70 
Cheraw bf Rogersville *1......| 82) 40 | 57-8 | Ogden 72) 27 | 0-61 Elkhorn 28 | 55-5 | 2-67 
$22}, Rugby ®?...... -2 1-61| Parowanf..... 78 22 | §0.6 0-65 Ellat........ | 35 | 57-0} 1-90 
Cross Hill*!.......| 96 64.1 | 6-19 St. Bethlehem....../ 84 3 | o.§7| Promontory **...... 78 | 45-0 | || 2.40 
Edistot...... 4647 25 | 2.05 | 78 | 49-4 0-33 28 | 54-2 | 2.31 
Effingham 540 renton....... geese | 0-47 | St. Georget........ 2% rafton 5 -6 | 2. 
Flint Hill? ........| 35 | 60.0 | 5-65 Tullahoma fi 83 | 1 | 0.60| Singletree*f! .....) -2| 0-04 Harpers Ferry? 
Florence .........| 40 | 64.8 | Waynesboro *!..... 2 31 35 0. 60 Snowville f........! 74 19 as | 0-54 Hintont....... 
Georgetown? ......, 85 | 42 | 66.1 | 3-62 Texas. Soldier Summit f..| 63 15 38-9 | 0.56 Huntingtonf....... 82 27 | 55:5 | 1-17 
Hardesville & 4-05 Arlingtont..... 71-4 0.89 | Brattleboro........ | 29 49-8) 2.22) Martinsburgt..... 84 33) 
Kingotree bt ‘ 4 6.02 92 1.30| Enosburg Fallsf... 74, 3t 48-6 5-26 Morgantownbf.... 87 24 “5 
. Little Mountain... 42 | 65-7 | Austinb®.......... 2 72-5 «+++ | Hartland? ........./ 7o | 46-5 | 4-35 New Cumberlandt. 84 28 | 1 | 1.88 
Longshore ¢ . 85 35 | 60.2 | 6.27 Beaumont®*'..... 78.4 | 2-10) Jacksonville ....... 68 5 New Martinsv’lef.. 83 26 | §6-0 | 2.40 
MeCormick * fi. 85 40 | 64.4 | 5-65 got 75-44) 1. 63 | Norwich **.... 28 3-48 Nuttallburgt...... 22 | | 2-20 
5-31 93 44 | 65-8 | 2-72 St. Johnsbury. | 27 | 47-9) Philippit..... 2665 
Pinopolis*!........ 82 45 | 64-2 | 4-10 37 | 69-6 | 1-08 Simonsville.. 26 45-0 Point PPicasan | §7-0 | 1-25 
Port Royalt....... 85 49 | 8.8 | 3-47 39 «72-2 1-00 Strafford * t! 64 | 31 | 47-2 | 3-10 | ee 78 | 51-2 | 1-82 
St. Georges » 40 | 66.4 | 2.74 42 72-4 1-75, Vernon®®, | - 30 | 45 | 4-85 || Rowlesburgt 237 
Matthews f. .... 40 | 66.0 | 335 48 | 1.54 Wells. 31 2 | 3-67 | 83 23 | 54-4 | 1.24 
ste hous Ov 37 | 0.06 Woodstock 71 26 | 4-27 | Tannery®!........., 84 54-3 
- 96 | 60.9 | 8-34 64-4 | 2-42 Virginia. Westonat.. 3-30 
Shaws Pork | 41 | 67-0 | 0-38) Abingdon f.. 2005 || 80 28 | 55-7 
Society Hillt.......| 83 3 61.6 | 6.29 go 7o-1 | 1.17| Alexandria 85 Wheelingaft .. 
Timmonsville*! .. as | 67-9 or; 8/7 0.40, Bedford City 8t 37 $7+3 | 4-19 | Amherst . 73.) 47-4 2-95 
85 45 6. 31 go 33 | 0.35 | Big 88 25 1-87 | Ashlandf ..........! Ba 214 
Trial f ....... | 354 95 34 | 70-0 | 0.29 | Birdsnest *t 41 | 61.7 5-50 | Baraboo? ... 
Watta*®.... 37 | 62.4 O32 ove 79 | 28 52.7 | 2.82) Barronf.... 7o 45-8 +73 
Yorkville ..... 85' 40! 62.4 48 75-5! 1-25! Buchanan 2090! Bayfield .........6. 47-4) 
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Meteorological record of voluntary observers, &c.—Continued. 


‘Temperature. | Temperature. | 
(Fahrenheit:) | 5 (Fahrenheit.) 5 
4/2/39 
in—Cont’d,| © | © | © | || Wisconsin—Con'd. | © | | © | Ins, 
Beaver lvam........ 73 28 | 51-8 | 2-21 | Port Seas ++} 78 28 | 48-7 | 1-72 
FS 12 | 48.0 | 3-65 || Prairie du 3 20 | 47-4 2-57 
73 28 | 50-9 | 1-82 ine 73 29 | 50-0 
Black River pth 74 18 | 47-6 | 2.54 || Royalton .........+| 75 24 | 48-6 | 3-23 
Centralia ....... 74 19 thé 2.04 | Sharont...... ecccs| 73 25 | 48.8 | 1.63 
Chilton ........ 74 28 | 50-0 | 3-82 | Shawano........... 74 22 | 47-0 | 2-93 
Chippewa Falist .. 2.94 | 70 30 45-4 
Columbus.......... 80 22 | 49-5 | 1.05 || Spoonerf..........+| 70 23 | 47-6 | 5-31 
Crandon f.. : 69 25 | 47-4 | 3-90 | Stevens Pointf .. 73 21 | 48.6 | 2.60 
Delavan ft .. 74 22 | 49-0 | 2-11 | Sturgeon B. Canal#t, 29 | 48-0 |....- 
Deperet ..... 73} 29 49-1 | 4-01 || Tomahawk Lakef.) 73) 21 | 45-3 | 3-29 
Eau Clare ........-| 75 | 23) 49-1 | 2-90 | Two Rivers*...,. JO | 30| 48.0 
Florence? ........+| 70 19 2.58 Valley Junctiont..| 76 48.2 | 2-24 
Fond du Lacft.....| 76| 23 2.80 | Viroqua. .... 73 48-7 | 3-43 
Grantsburg f....-..| 76 25 | 47-0 | 3-72 Watertown ¢. 74 20 | 47-4 | 1-61 
Hartford? ......... secceloccccelecsccs | 2-96 | Sans t.- 73 29 | 49-8 | 2.37 
Harvey 74 24 | 49-3 | 2.56 | West Bend.. 72 2-50 
Ha ward f.. 72 19 | 45-2 | 3-78 || Westfield!... 79 22 | 48.6 | 1.98 | 
Hillsboro . 75 19 | 47-6 | 2.59 | Weston*f 7 24 | 45-6 | 4.22 
Janesville... 7 25 | 49-6 | 2-17 | Whitehall ... ° % 30 | 50-4) I. 
Kenosha*™... 3 40 | || Wyoming. 
..c00] 78 30 | 40-4 | 3-20 | Big Horn Ranchf..| 7. 8 | 40-4 | 0-18 
ooo} 76 27 | 48-2 | 2.57 || Camp Pilot 6 | 43-6 | 0.18 | 
| 3-97 || Fort Laramief¢...| 8 | 51.2 | 0.17 
Madison? .......--| 73 3t | 50-4 1-77 | Fort McKinney....| 82 15 48-5 T. 
Manitowoct.......| 74 29 | 47-2 | 2-97 | Fort Washakie....| 75 16 | 45-8 | 0.00 | 
Meadow Valley?t..| 75 10 | 44-6 | 2-49 | Fort Yellowstonef.) 73 |...++-|.+++++| O 
Medford bt ....... 17 | 46-6 | 3-14 || Laramie..... 16 | 44-4 | 
Menomonie........| 76 17 | 46-2 4-33 || Laskt 73 16 47-3 0.14 
Neilisvillet.......; 70 20 | 47-8 | 2.97 || Saratogat..........| 69 16 | 42.8 | 0.25 | 
New Holsteinf..... 72 26 49-7 | 3-33 | Sheridan...... cocee] 95 18 | 45-6 | 0.05 | 
, Oconomowoct..... 74 26 | 50. +3 Sundance ....... coc] 34 19 | 449 | 2-75 
Oconto..... 25 | 48.6 | 2.60 | Mexico, 
Osceola ft. .....+-++| 73 22 | 46.7 | 4-69 | Ciudad P. Diaz..... gt 43 | 76-0 | 0.07 
Oshkosht..........| 74 28 | 49-8 | 3-4) Leon de Aldamas..| 81 45 | 64-2 a | 
Pepin -| 68 26 | 2-99 || M@XICO.... 75 44 | 60-0 | | 
Pine 76% 2.50 | Puebla ...... 76 48 | 61.7 | 1 
Portaget....... 3 Vera Cruz.......... 70 | 78.3 | 3-71 
Reports received too late to be wned t in general discussion of weather for 
1894. 
Alabama. 
Thomasvillef......| 90 41 | 65.8 | 1-42 GortetE~geroos »seecase 92 31 | 60.6 | 0.00 
Florida. Thornton * eee 45 | 66-7 | 1-03 
eorgia, || Vermont*!......... 29 | 1633 
Gillsville*!........| 85 46 | 64.6 | 2.43 | aska, 
Kansas, Ravenna...... serves 85 26 | 51-8 | 2.49 
Coffeyville*'....... 2° 30 | 63.9 | 3-00 | North Dakota, 
Emporia ..........- 3 32 2.80 || 74 24 | 46.2 | 3-02 
Garden City .. 33 56-0 | 0.12 | Utah. 
Halstead *......... 85 8-3 1.25 || 74%) 18°! 45-4*| 1-70 
Lawrence !......... 88 28 | 58. 3-9 Logan......... cocee] 74 204) 50. 0.67 
Received too late for publication in September, 1894. 
Da b Paducah 
wisvilleb........ 9 73-2 | ucah @.......++ 
Green Valley....... Michigan. 
Hendersons Ranch. O70 || Hastings ......... ++| go 33 | 62.8 | 2.12 
Mount Frazier .....|..... OS 
Point Lobos........| 82 49 -o | 1-40 || Granite Falls ......) 96 24 | 63-1 | 0-93 
West Point 0.95 
Color ado. Marble Hill..... 39 |. 4°75 
Greeley .........++. Montana, 
Lake Moraine..... -| 6 46-4 Musselshell..... 89 26 | 55-4 
0629 | r 
Milford M 
lord ..... 71-8 | 4.16 80 
Tallahassee.... cvccleccccsioocsse 6.80 | Raleigh*!..........| 92 56 | 74-5 | 4.30 
Macon’ 
1259 ringfield *%,,,.... 42 2. 
93 53 
Chester ....... Go |] 
BOR. OF 34 | 67-2 | 3-20 Tennessee. 
MANSPOrt 3°73 Ohnsonville. 208% 
Carrol! Sulph 
| 62.6 | 3. ulphur Springs . 100 6 | 3- 
Mason City ........| 93 25 | 63-9 1-78 || Monarch — bsoseces -| 92 45 | 69-9 | 3-68 
Collyerss w ‘Bend 
yer 100 66.6 | o. est 6 
Grinnell *%,,.......| 100 66.9 | 


EXPLANATION OF SIGNS. 


*Extremes ot temperature from observed readings of dry thermometer. 

tWeather Bureau instruments. 

A numeral following the name of a station indicates the hours of observation from 
which the mean temperature was obtained, thus: 

1 Mean of 7 a. m.+2 p. m.+ 9 p. M.+9 p. mM. + 4. 

2 Mean of 8 a. m.+8 p. m.+ 2. 

Mean of 7 a, m.-+-7 p. mM. + 2. 

4 Mean of 6 a. m.-+-6 p. m.+ 2. 

5 Mean of 7 a, m.+2 p. m. + 2. 

® Mean from readings at various hours reduced to true daily mean by special tables. 

7 Mean from hourly readings of thermograph. 

8 Mean of 7 a. m. +2 p. mM. +9 p. Mm. + 3. 

® Mean of sunrise and noon. 

10 Mean of sunrise, noon, sunset, and midnight. 

The ab ofanu al indicates that the mean temperature has been obtained from 
daily readings of the maximum and minimum thermometers. 

An Italic letter following the name of a station, as “ Livingstona,”’ “ Livingston 6,”’ 
indicates that two or more observers, as the case may be, are reporting from the same 
station. A small Roman letter following the name of a station, or in figure columns, 


indicates the number of days missing from the record; for instance, “""' denotes 14 
69 | days missing. 
No note is made of breaks in the continuity of temperature records when the same 
| do not exceed two days. All known breaks, of whatever duration, in the precipitation 
_ record receive appropriate notice. 
Corrections: Lilinois, Mount Carmel, September, 1894, make precipitation 3.34, instead 
of 2.34. Indiana, Lafayette, September, 1894, make precipitation 6.88, instead of 6.63. 
| Michigan, Harrison, late report for September, 1894, make minimum temperature 15°, 
| instead of 24°. Virginia, Smithville, all temperature data tor June, July, and August, 
1894, doubtful. 
Norge.—The following change has been made in names of stations: New York, Factory- 


ville changed to Waverly. 


Tasce IIl.—Data from Canadian stations for the month of October, 1894, 


Pressure. Temperature. | Precipitation. | = 
: |g 4 
| 
Inches. | Inches. | Inches. ° © |Inches.| Inches. 
St. Johns, 29-93 — .o1 42-4 | 6-96 ne 
Sydney, eee] 29-92 | + .02 — 04) 5-47 | + 1-17 | sw. 
Halifax, N.S ........ 29:86) 29-99 + |) 4 2.2) 3-88) — 
Grand Manan, N. B.....-| 29+92 | 29-97 48+B |. 2-88 | — 1. 
Yarmouth, N.S ......... 29.98 ° 49-0| 1.5) 3-43 | — 0.60/ nw. 
Saint Andrews, N.B... | 29. 29-94 3-50 | + 0.45 | nw. 
Chatham, N.B....... 29-95 | — 44-6 4-1 | 1.27 | Ww. 
Father Point, Que 29 29-91 | — 41.1 2.1) 4-42 1.80 | w 
Quebec, Que 29-59 | 29:93 —- 44-2 3-2 | 4-50 0.85 | ne 
Montreal, Que 2971 29-93 — 47-2 3-7 | 4-03 0.42) W 
Rockliffe, Ont..........- 29- 36 29- —.14 44-2 5-2) 4-44 1.74 | nw. 
Kingston, Ont........+.+| 29-02 | 29-94 | — .09 50.0 4-01 1.01 | 
Toronto, Ont ay 56 29-94 | — -10 48-6 | 2635 0-06 | sw. 
White River, Ont........ 53 | 29-90 38-8 2.8 | 4-13 1.68 | 8. 
Port Stanley, Ont .......; 29-31 | 29-95 | — -08 B 3°49 0.21 | Ww. 
Saugeen, Ont 29-20) 29-92 | — -08 35 | — 1-31 | Ww. 
Parry Sound, Ont........| 29-20 29-90 — 46. 4-90 0.58 | 
Port Arthur, Ont ........ 29-12 | 29.83 | — .17 42-4 4-9 5-27 2.58 | uw. 
Winnipeg, Man..........| 2900 | 29-84 | — .15 37-6 | 1-99 0.06 | 8. 
Minnedosa, Man....... 28-00 29.84 | — .13 36-6 3-1 | I-11 | — 0-45 | nw. 
Appelle, Assiniboia..| 27-58 | 29-88 | — .o9 36-0 | — + 0.72 | nw, 
edicine Hat, Assiniboia 27-51 | 29-83 | — 41-6|—0.4|) O81 |) + 8. 
Swift Current, 27-27 | 29-89 | — «10 38-0 0.0 | 040| — 0.83 w. 
Calgary, Alberta ....... 26-25 | 29-82 | — .14 39-1 | Or) OIF) — Ww. 
Prince Albert, Sask.. 2B. 32 | 29-87 We 
Edmonton, Alberta . 37-47 29-84 | — .12 37-5 —2.5| 1.86 | + 1.29 | sw 
Spences Bridge, B.C ....| 29+08 | 29-91 w. 
amilton, Bermuda..,.| 29.87 | 30-03 | + .o1 9406 .| ne 
Anticosti, G. 8t. L...... 29-26 | 29-89 | — -07 41-4 | 204 
tember, 1894. 
st. 29.96 29-99 + .o7 | | 3-46 nw. 
Bird Rocks, G. St. L.....! 2994 | 30-06 nw. 
Calgary, Alberta....... 26.32 | 29-85 | — 46.2 | 3.3 | 1-30] + 0.40| nw 
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Taste IV a.—Hourly sunshine as deduced from sunshine recorders, October, 1894. . 
Monthly summary. 
Percentage for each hour of local mean time ending with the respective hour. y - 
Instrumental! record. 
Station. : é 
6 8 10 1 2 4 
| Hows. Haars 
Cleveland, 42) st 61 62) 64 42 189-5 | 4 
Dodge City, Kane 74 93) 93! go| oF 90 77 JO 300. | 7 
Eastport, Me 1) 43 45 46) 41 1428 | 340-7 3 
Kansas City, Mo Pe oe oi F 80 80 81 81 201-6 | 347-6 75 71 
Te u | s7| 7| 65 63; st! 3 WB 183-8 | 343-1 54 48 
UCBON, ATIS Ps 100 | 92 89 93 72 77 352-3 
Te 84 59 | | 3 | 82 73 72 | 70 59 52 350 70 
*Instrument out of order. t Record for 25 days. § 
Taste IV b.—Hourly precipitation, October, 1894. | 
2 2 a | a a < a a a 
| | 16 | 0.07 0.16 | 0.12 | 0.07 0.06 0.06 0. 1.68 
on nal on 0.c5 | 0.02} 0-04 T. 0.03 0-07 | 0.01 | 0.01 0.03 oor} oor| T. | oot | 0-08 0.82 
oa O32 | | 0-25 | 0-41 | 0-22 | O19 0.18 O13 0-19 | O15 | 0-50 | | 0-14 0.21 | 0-27 | 0-18 | 0.19 | §.03 2 
0.01 | 0.00 | 0.00 | 0.00 | 15 | 0.03 0.02 0.05 | 003 0.02 T. oor, T. | T. | T. | | | 0.06 0.13 0.06 0.02 
Cleveland, Ohio. 0.13 0. 05 0.02 | 0-09 | 0.64 0-03 | 0-16 | 0.07 | O14 0. 14 | 0. 08 
0.18 0.08 oes 0.11 0.26 0. 09 0.06 | 0.26 | o. 0-17 0.16 | 0.06 | O14) 3. 
| | 0. 00 0-00 0:00 0-04 0-01 | 0.00 @1 | T. 0.10 0.02 | 0.00 0.00) 
Loss | 26 o. 0-06 0-05 T. 0-01 | 0.03 0-06 0.15 | O20 0-33 | 0. 0-30 0-21 0-22 0.20 4-89 
oa ou 0.28 | 0-21 0.07 0.03 005 | | 0.10 0.03 | 0-07 0-09 | 0.16 0.07 0-06 0.04 2.45 
om o. 0. 00 | 0.00 | 0.00/ 0.00) T. |o02 016 T. : 0-00 0.00 0-00 | 0-00 0.00 | 0.00 | 0.00 0.00 0.03 015 | 0.50 
0-02 T. | O.0f | 0.03 0-03 0-00 0.14 0-08 | O12 0.30 | 0-08 | 0.21 0.63 0.14 0.27) 2.52 
om oes 0.02 | 0.02) 0-01 T. 0.09 0.02 | 0.08 oo2 0.12 | 0-25 | 1-68 0-39 20 | 0.04 3-34 
: 
Jupiter, Fla ..... 0.40 | 0-50 0-22 | 0.20 | 0.08 | 0-30 | 33 | OF | 0-00 $3 | | os 
Kansas City, Mo..... 05 | oO. oor, T. T. | 0-02 | 0.05 | OI on 0. 08 oan PS 
Marquette, 0.07 | 0.10 0.08 | 0.06 0.04 | 0.03 0-18 | 0-05 0-04 | 0.05 | “97 | 0.05 | 2-00 
is, | T. | oor T. | 0.00 o 0. 55 

Milweuke oes on eet 0.36 0-15 008 0.08 om 0-10 | 0.05 0.04 0-05 | 0-13 2.05 
Nantucket, Mass 0-44 | O45 | 0.46 | 54 0.5, 0.40 | on 0-74 | 0-63 | I. 0.65 | 0.24 OI | 0.2% O17 | | O24 | 0.23 | 0-30 0-31 0.17 9-31 
Nashville, 0.00 | 0.00 0.00 0.00 0. 09 | | & oo | T. T. o-04 | T. | T. + | T. | 0.04 0.04 0.03 | 0-53 
Philadelphia, Ps ra | ow | ase | o. | 0.14 O27 0.21 0.02 0.01 | 0.01 | 0.01 | 0-04 | 0.04 | TZ 3-95 
| T. @oo T. 0.03 | 0.05 008 0.08 | o 0-20 | 0-24 | 0-07 0-20 0.05 | 0.05 1.72 
: elke Of | 0-08 | 0.10 | 0.07 0.41 0-43 | 0-27 | 0.19 | | | | O14 | O13 O12 0.15) 4-65 ig 

ortiand, Me... | 0-04 | O17 | 0-30 | 0.84 | 0-04 | 0-07 | 0.02 | ¢ 2 
Rochester, | | | ace | 0.02 0.07 | O.1T 0.04 | 0-01 | 0.06 0.02 0.01 0.02 
Mo T. on | 0-03 | O14 O17 0.02 0.05 oor! T. | 24 | 004 | T. 0-03 0.10| 1-23 ae | 
bs 9 | 0.42 | O11 0.03 | 0-03 T. | o 0-02 0.01 | 0.03 | | 0.06 | 0.16 | 0-33 | 0-41 | 0.69 OTT | 0.06 0-20) 4-47 
0.0r 0.02 oor, T. T. 0.0% 0.13 0-08 | 0.03 | 0.04/ 1.23 

Vicksburg, Miss ......| 0-15 | 039 | 0-17 | | T. T. + 0-00 0-00 0.00 0.00 0.00 
Washington, D.C .....| 0.40 | O55 | 0.19 | 0.15 0-07 | 0.07 0-03 | 0.03 0.03 0-04 0-02 0-04 | 0.04 = 
Wilmington, N.C.....| 0.20 0.03 T. T. |*0.00 | 0.01 0.03 | 0.02 0-02 | 0-17 0-17 0-23 | 0-59 37 | +49 47 | 


* Record incomplete. 
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TasLe V.—Mean temperature for each hour of seventy-fifth 


= 
| 
4 OcToBER, 1894. 
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050 | 
326 | 
729 | 
972 
157 
340 
101 
870 
188 | 
007 
213 
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2 
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| 
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929 
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Taste VI.—Mean pressure fur each hour of seventy-fifth meridian time, October, 1894. 
| 
x 
244 
009 
O17 

175 
867 
276 | 

a3 
983 
7146 | 
189 | 
825 
472 
837 
961, 
769 | 
450 

419 
g22 
176 

986 | 
250 
808 
946 


Mo 
a 
phia, Pa .. 


Pittsburg, Pa ..... 


Ark 
k 
Wis 
Minn 
Nantucket, Mass 


, Ohio . 


Cleveland, Ohio .. 
M 


BD 
t 
lis, I 
N.Y.. 
Mo; 
Minn ..... 
aco, Cal.* 
ex 
n, D.C. 
Wilmington, N.C. 


Omaha, Neb...... 


Stations. 
Jacksonville, Fla 
phis, Tenn. 
aukee, 


rquette, Mich 


a 
Mem 
Milw 


nehburg, 


Grand Haven, Mich 


Havre, Mont ..... 
Sau Diego, Cal. .... 
S't Ste, Marie, Mich | 2 
Savannah, Ga... 
Seattle, Wash ...... 
Vicksburg, Miss .. 


Portland, O 

Rochester, N. Y.... 
rg, 
M 

Salt Lake City,Utah 
San Franci 


Knoxville, Tenn 
Rosebu 
St. Louis 


New Orleans, La. 


Parkersbu 
Philadel 

St. Paul, 
Santa Fe, N. 
Yama, Aris. 


Huron, S. Dak .. 
Nashville, Tenn. 
New Haven, Conn 


Helena, Mont.. ... 
Little Rock 


Galveston, Tex .. . 
Kansas Cit 
Key West, 
Louisville, 


Bismarck, N. Dak 
El Paso, Tex ...... 


Baltimore, Md... 
Boston, Mass .... 
Buffalo, N. Y..... 
Oharleston, 8. C.. 
Chic 
Cincir nati 
Columbus, Ohio. . 
Denver, Colo .. 
Indiana 
Moorhead, 
New York 
Norfolk, 
Washi 
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Spokane, Wash .... 
Toledo, Ohio ....+. 


¢ Ne » 
I 
895 
240 
868 
845 
S21 819 
I 
5 
5S 
7 
2 046 
1330 
I 147 142 
7 
9 3 O71 
155 
$ 10s 103 
868 
; 14 226 
5 p18 p19 
213 212 
254 
4 799 80 
76 74 
63 
5 
pS4 
bos 
70S 
38 
PSS 
DOr 
62 
BIS 
poo 
52 
7 
p35 
30 
20 
52 
55 
32 
43 
85 
2 
8 
68 
23 
5 
S4 
45 
eee . 
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| 
Stations. | | 
Alpena, Mich......... = | 4-7 48 49) 55) | 12-2 | 13-9 | 14-1 | 13 13-6 | 12.7 | 12-8 | 12 | 
95) OB) G6) | 15-3 | 16-9 | 20.6 | 21. 12.8 | 12.5 | 11-5 x3 72 
92| 8&9) 9.2) 3 | 21-8 | 21-9 | 21-6 | 21.2 | 90 3.8 
Atlantic City,N.J....) 12.1 12 @ | 10-0 10-3 | 1063 101 +3 | 20-5 | 19-0 | | 16.9 | 16.8 | 
| | | | 12-0 | | 97 8&4) 7-4 6) 9.3. 17-0 | 18-0 
3-4 3-6 7 9 13-0 135 14-9) 16.0 6. | 3 9-4 9-0) 9-6 
er City, Oreg....-| 5-2 | 42) 43) 40 3-9 | 3-4 | > | 16.2 | 16.0 15-6 | I 7) 14-9 | | 9-4 
Baltimore, Md ...... "3 | | 46) 5-0 | 5-4 | | St) 5 9 | 13-4 | 11-0 | | | 12-1 
Bismarck, N. $3 62 2) | S4) 4 59 3-6| 2.8) 25) 11-6 | 13-0 
tree) | Beg -6 | 2| -9 | 10:0 | 11-0 | 49) 53) 56!) 6 | 25| 30) 37) 40 
97) +5 | 11-4 | 10.9 10-9 | 10 5 4 a6) @ 
Butlulo, 79:6 | 9:8 | 1003 | 103 | 21-3 | 19-5 | 19-6 | 20.6 | 21-7 | 21-7 21-3 | | 
Cairo, Ll rs 3 | 99 | 10-2 | 10.6 | | IST | 15-0 14-4 13-8 13- 20.8 | 20.5 | 20.1 | 19-5 19-1 | 20. 
Cape Henry, 13-4 14-4 | 5 6 | 6.6| 7-0 8.4 | 12-5 | 13-4 | 13-5 13+7 13-4 | 13-2 | 12 2-1 | | 1004 13 4 
| | 14-7 | 14-0 13+ 14-5 | 15-3 | 14-7 | 1561 9-3 10-0 | 10-4 11.0 11.3 | 10-5 | 1063 = 11.0 | 11-4 | | 10.5 
6.8 72) 70) 6 14-9 15-0 | 14-7 | 13-6 13-1 | 13-5 | 12.0 6&0 61!) 63. 65 
patience | 5-6 8 6 | 10.2 10.8 10.4 | 11.5 | 11.6 11.7 33 | 12-0 | 12-7 13-0 | 13-7 
1565 15-7 | 16.1 15. 11.6 It | 14-7 | 17-0 8. 9-2 9-5 9-7 2 6 . “9 5-5 5-4 6.2 
| | 16-5 17-0 | 16-6 | 17. 7-0 | 18-8 h19-3 19-8 | 19-9 | 19-2 56) St) 4:9) 5-0) 
Gincinnati, Ohio.....-| 4-8 74 | | | | | | | | | | | | | aga 
Columbia, HO 14-5 | 14-5 | 19-0 | 13-8 7-1) 8&9) 18-5 
Co umbDia, Me... | 8 +3 Il 11-7 | 11-8 | 12.6 | 1364 | 10-2 | 10-5 10-9 10.5 | 10.7 9-1 8.2 6. 
lumbus, Ohio......, 6.5 | 6.2) 59 9 14-7 15-3 14.3 | 1805 | 6.6 6-5) 56 7 
Corpus Christi, Tex..) 11 | 9) 90) 10.8 11-6 11-9 | 12-8 13-6 13-2 | 7:-6| 6.9) 7-4 
Davenport, lowa 93) 86) BO) (132/126 11-8) Bg) 66 | 6.8) 7-0 7 
lowe 6.6| 69 6.8 6.5 | 8-3 | 6-5 65! 6.7 | | 13-0 | 12-7 11-3 13-3 | 1163 | 10.8 | 11-4 
Dodge City, Kans .... 6 | | 13-2 13-6 | 1265 | | 73) 6.5 | 6. 7.0 7 
<> | y | 10.6 | 12.8 | 15-3 | 16.6 | 17-6 5 | 100) 9.6 | 10.3 | | 
1208 1262 11-8) 11.7 | 11-6 | 11-8 | 8.0) 82) 4 | | 11-3 | 107 | 106 2 “4 | 7.0 7. 
-6 | 11-8 12.3 | 12. al | Q-4 | 1063 | 10-2 | 10.0 | | 10.6 "10.2 | 11-3 | 3 
ash.... 15-6 1 Ped “S| 43) 42) 43) : 2/114 | 
Fort Smith, Ark 155 | 155 | 15-5 | 10-1 Feared 49) 47) 50 9| 11-6 
t beaded -5 15-1 | 16.6 | 64 7-6) 8 7 
Grand Haven, Mich 6 9-8 | 10-2 | 10.9 | 11-2 11-5 | 12-0 | 11 Rene, 6.2| 5.6) 4.6) 48 5-7 Z 
Green Bay, Wis 94 89 9 | GQ) GS | 1002 mat 5:9 59) 4 
| 4) | 10.6) | 10-4 | 10-4 10.2 
95 8.9 ° | | 8-0| 8-8 | | | | 28-5 | 10-9 | 10-1 | 
N.C... 13-5 | 13-9 | 14-0 | 14-1 14-3 | 7-6, 80 86) | 13-7 | 12-8 | 11-0 3 7.2 8.4 
| 13-9 14-8 | 98) OS) 83) z-9 8) 86 94) 1 
Havre, Mont .. S 143) 13-9 7-5| 6.3) 62) 
| &s 84 77 76 79) 14-0 | 13-5 | 12-4 | 12-6 | 12-4 | 12-3 | 12-4 | | | 
Ruron,8, Dak........| 14.2 3| 84) 7-7 | | | +} 8-9 9-6 10-5 12-0 | 13-4 | 14-4 | 14-2 | 13.8 | 1 | | 136 
5-2 42 45 aa 7.8 7-5 7-5 63 | $ 19-2 17-2 | 10.1 6 
48 48) 5. 6.5) 9-7 9-8) Io. | 14-1 13-8 
| 12.5 | 12-1 | 11-77 10.2 | 1163 | | 10-0) 8. +O 10-5) 
Kittyhawk, N.C 12.3 | 12.8 12.8 | | 12.4 | 12-3 | 13-3 | 13-4 | 5) Be 3} & 
Knoxville 16.1 | 15-9 16.3 | 16.5 | 17-5 34 | 12.9 | 12-7 | 12-7 | 12-7 | 12.8 12 | 8&3) 8 
» Temn.....) 26) 2 | | 17-2 17-1 | 17-0 | 17-8 17. +7 | 12-5 12-6 12. 
Seeder, 64 7-0 6:5 | | 16.2 | 15-8 | 15-5 | 15-3 | 15-5 | 15-0 | 14-5 | 14 
4 105 "10.8 | 10-9 | 10.5 3-4 | 3-6 4 8.8 7-9 2-7 2-4 
3 | 10.5 | 10.7 Res $9) 56| 7.0) 6.6 6.8) 6. 6 6 
Little Rock, Ark..... | | | | 13-2 | 13-5 | 13-2 | 13-0 | 13-6 | 15.0 | 56) 50) 50) 4 
43 49) 46 53) 46 4 15-0 | 13-2 | 12-2 | 10-0 93 | 10.6 47 43 
’ To. 10. 11-0 | 10.2 | 10.4 3 5-2 | 5-8 6. 6. . +4 Q2 7.1 . . I. 2.8 
| 100 4 6.5 & | &g | 61 8 
5 6.7 | 7-3 6.9 6.7 7 10-5 10-5 12-0 12-0 | 9-4 5 2 5-0 “7 4 
Nashville. T ass 12.1 | 12.2) 124 13.0 +O 102 10.8 10.9 11-8 | 13-9 43 77) OT 6 
8.0 > 38) S 7-1 | 7:6) 8. "3 | 13-4 | 12.6 12-5 | 12.1 1.0) 12. 
Coun ... 139 | | 145 90) Rs | eal | | | 13.8 
6:9) 6 13-8 | 13-4 | 13-1 | 10.6 : 47) 44 
Vb. 70! 7-0) 3 | | | 10% 11-4 | 12-9 11 8 | 6 | 7-4 8.0 
North Platte, Nebr... 66] 67) 10.6) 12.6 | ent? 8.4 | 8.2) 29) 7.8 10.6 | 10-2 | 11.6 
Omaha, Nebr .........| 9.0 | 7-3 6.8 7:0. 74 ee | 129 14-7 | 15-0 149 | | 7-0) &6 
10.2 10-9 10-9 22.0 | | 68) | | 1.4 | 9.8 | 8-5 8-4 | 8&8) 105 
3) 72! 7-0. 70 10.4 | 10.6 | 10-5 | 11-2 10.5 5 


| 


= 
| 
6: 1: Tas_e VII.—Average wind movement for each hour of seventy-fifth meridian time, October, 1894. | 
| 
| 
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Taste VII.— Average wind movement, etc.—Continued. 


) 
Parkersbu Va... 37!) #7) 3°) 34 36) 39 4-3 5: 6.2| 6&9) 7-4) 8&2) 7-6 7-3 9 4-4 £2 46 43 40 5-1 
Pensacola, 1002 | 10-3 99) 95S ° 10. 10.8 | 11-2 | | 11-6 | 12.0 | 12-4 | 1265 | 10-1 o| 84 6 1.2 
Philadelphia &5)| 8.8 ° I | 10.0 | 11-3 12-6 | 13-0 | 12-7 | 13-6 | 13-6 | 13-2 | 12-3 11-4 | 97/100) 99! 99) GI | 10.6 
Pierre, 8. o| 7-8 | 3) 10-5 | | | | 12-4) 12. 14-7 | 15-3 14- | 10-2) 108 
Pittaburg, 42) 47) 49) 49) 48) 46) 40) 49) 55S 7| 74 4 3 5 2| 7 S| SS| S4/ SS) 49) 46) 60 
Port Angeles, Wash... 44) 49 I 5-2 |, 5-0 4-5 45) 43 4 3-8 60) 59) SO) 4:4) 42) 49) 45) 40 “7 
Port Huron, Mich .. 5 5 2 2 10.0 10-3 I 12-4 | 13-0 | 14-0 | 13-8 | 12-2 | 10-3 | 94 4 10-0 | 10.2 10. 
Portiand, Me........- 1 7 ° 9 5-6 2 8. | 11-4 | 11-5 | 85] 7-7| 07 6.0} 6-4 7-6 
Portland, Oreg 8 or) & I 88 7- 3) 10.5| 108) 99] 96] 10.3 10-3 10-8] 10.7) 98) o4 o-4 
Pueblo, 6 56) & 5-8 $4! 53) SE) SI) 79) G2) 12-0) 12-5] 12-1) 11-4) 7-0! S53) 7-5 
N. 2) 54) S53) SS) &2) 75) 77 8-1) 78) Br) 7-6) 6&3) ° 4 4 8| 2) 64 
ny be ee 9 9 | 10-1 | 10.0 4 35 9-4 10-7 | | 11-3 | 12-5 | 12-8 | 14-2 14-5 | 15-1 | 15-4 14-3 | 11-3 5 ° 92 
62 6&2 6.2 3 | 61 61) 67) 7-3/| 80 ° 7-3 6.2] 5-6 5 6. 
N.Y 59) 6&2) 60) 64) 74 5| 9-7 10-9 | 10-2 | 10.2) &5| 6 5| 6.6 4) 75 
Roseburg, Oreg I+ OG) OG) HS] 2-3) 38) S2) SS) S7) BS) S|) BS 
Sacramento, Cal....... 7-9) 7-0 &5 83) 7-6 7-2) 6 6.6| 7-3) 7-8| 8.3) 7: 6.8 | 6. 7-2 | 7-6 7: 
St. Louis, Mo.........| 11-0 10-3 10-3 | | 1065 | | 12-6 | 11-5 | | 22-6 | 13-5 | | 14-3 | 13-7 | 13-7 | 14-1 | 13-8 | 11-9 | 10.8 | 10-4 | 10-6] 11-0 | 11-0 | 10.9 
St. Paal, Ming........ 7-4) 8.2) 7-4 10:2 10.6 | 10.2 = 10-8 | 99 2| 82 7-9 7-5 8-5 
St. Vincent, Minn .... 86 8&5 6 10.3} 11-3 12.2 14-4 14-5 | 13-4 | 11-5 | 88) gO 9-2 | 
Balt Lake City, Utah. 55| 55) 48) 47) 47 45) SS) 44) 45) GO) 7-3) 93) 49) SE) 44) 45) 48) SO 
San save 48) 44) 47) 47) #5 | 4-2 | 40) 42/ 58) 6. 7-4) 7-4 7-6 “7 +5| 68) 61] 65 6. 5-9 
San Diego, Cal.*.. 2-2) 23) 2! 2:9/| 2:3) 22/ 2. 7-2 2 9 64 71 33) 2 2. 3 
Sandusky, Ohio ...... 57) 6&0 7 | 64) 64) 6.7) 7-6 7:4| 6- 57 2| 67 o| 6.7) 5.8 5 
San Francisco, Cal... 8. 75 6-8 3 6.2 6.2) 5- 6.0| 6-0| 7. 1 | 11-4 | 12:8 | 14-0 | 14-4 7 | 14-8 12.5 | 10.2 ° 
San Luis Obispo,Cal.| 4-6) 57) $4) $7) 58) SO SB) $9) 67) 7-1) 98) 95) 9| 7-6) SO) 47) 4&1 6 
Santa Fe, N. Mex.....| 6-1) 52) 46) 47) 47) 46 5 4 62) 7-8) 92! 10.0| 107 105) 47) 5: 6. 
Sault Ste. Marie, Mich. | 7-7 7-9\ 29 2 | 10-5 | 10-6 | 10.6 | 11-3 | 11-7 ine 10.7 7-2 
Savannah, 3 | 7 “5 &3 10.2 11.5 | 11-4 | 11-4 | 10.6 | 10.9) 10-5} 8. 6.9 I 7-1 7 
Seattle, Wash........ 60) 2) 57) 58 58 6. 7-2 74 3 7) &5 8 o| 62) 5-6 6.2 
Shreveport, LA 4-6) 49 | 45, 46 43) 47) OS) 7-6| 80) 71) 60) SS| 59) 56) 58) 58 
Sioux City, lowa .....| 10.2 3 | 10.2 9 | 10.1 | 10-9 | 10-3 | | 10-4 12-1 13-5 | 14-9 | 16.1 | 16-7 | 16.5 16.8 8 | 12-9 | 11-4 | 11-6 | 11-7 11.0 | 12-8 
Spokane, Wash....... 5-8 | 6-3 | 63) 6&2) &9 S55) S&7 +2 6.4) 3 | go 7\| 81 -4 3) 66) 64 6.6 
Springfield, Ill “94 gO 8&8. QO) GE) G2 GG 12-1 | 12-9 12-8 | 13-3 | 13-8 | 13-7 | 13-6! 12-9 | I0- 8.5 7| 8. 94/105 10-5 
10:3 | 1001 10.0 9: 97 | 96 | 10-2 10-3 10-6 12.0 | 12-9 7 I | 14-0 | 13-6 | 12-9 | 13-1 | 97 7 | 10-7 | 10.5 | 10-2 11-2 
ampa, Fla.. 59 55) | 55| 59 5-9 6.0 6.3 | 8.3) 85 7 go} 90} 7-4!) 7-0 5| 615) 64 6.2 7-1 
Tatoosh Island, Wash 12.0 1 14-2 | 14-6 15-0 14-8 14-4 157 | 15-8 | 16.4 6 | 15-2 I 13-0 ' 12.3 | 12-5 | 12-0 | | 12-6 | 13-8 | 14.5 
Titusville, Pla .......) | | | | 11-5 | 10-5 | | | 2 I | 16-6 | 159 | 14-6 13-2 | 12.8 11.6 | 10.8 | 13-8 
Toledo, Ohio .......++ | Bo) 7-7 4) | | 12-0) 11-7 | 11-9 | 10.0 9) 100) 98) 9-6 
Tucson, 4-0 | 38 3 3-6 +2 | 4-0) 32) 3 39 -2 | 6. 6.1 8) 41!) 40 4:3 
Valentine, Nebr ...... 11-4 11-6 | as 11-2 | 10-4 | 1-8 | | 11-8 | 13-8 | 15.6 | 17-2 9 6) 1 16.6 | 15-0 | | 10-2 | 10-1 | 1063 | 13-0 
Miss 5-4) 5-4) 5-7 | 5-6 | $8) 63 64) 6.6) 68) 74 7.6 | 7-4) 7-0 7! 40) 48) S54 54) 5-6 
Vineyard Haven, 10. 10. 10.5 11-7 | 11-3 | 12-8 132 14-1 | 14-5 | 13-8 | 13-9 | 14-3 | 14-0 13-4 12-6 | | | 1-8 | | | 10.8 | 12.2 
ashi | 3) “9 9: 9-6 9-0) 
Wichita, Kans . | OQ 2) G2 | 10-6 | 11-3 | 12-1 12.8 | 13.1 12-6 | 11-5 | 10. 23) 7-6 8.8 
Williston, N. Dak..... 7.1 8.0 8.1 69 86) 9-7 | 11.8] 13-6 | 16.3 | 16.3 | 17-0 90! 85| 82) BO, 7-5 8 
Wilmington, N.C....| 7-6 “4 63 64 1) 10-1 | 10-7 | 11-0 | 10.8 11-3 10-3 | 7- 7-5 7-§ 77) 5 
W innemacea, Nev.. 8.6 73) 8-1 2 8-2) 2| 10-3 | 12-3 | 12.1) 11-2) 2| 7-6 “9 9-3 
Woods Holl, Mass ... | 155 | | 15-3 | 15-9 | 16.0 15-9 15-3 15-6 16-4 17-2 | 18-2 | 17-9 | 18-3 | 19-5 | ye ed -8 7-9 17-9 | 17-7 | 17-9 1 | 16. 17-2 
Yuma, Aris.. 4-2 | 4-0) 39S) 393) 32S) 3-3) 42) 68 7) 6) 7| 4 I 2) SI) 44) 49 


*Sums and means for 27 days. 
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Tas.e VIII.—Prevailing and resultant winds from self-registers for October, 1894. 
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Resultant movement. Ss 
Prevailing wind. | Total movement. Resultant direction. | E | 33 
| 
& es 
|a | & = | | 
z 10) (1x) | 
8) | (9) 
(a) | 3) | | | Miles. 
(1) w 1 - 
8. 8. 80 We 126 | & a3. on 
4 | Boston, eo] 80. I 10, 278 13- 95, 2. 35W- 1,672 
3 New Haven, Conn | | 1, 809 2 
22) 115 18-2. 49 | t 18 0.247 
| New York, N.Y 131 10.6 n. beg 18.8 | n. 73 W 1,425 8 0. 267 
Baltimore, nw. 164 4,929 6 n. 42 W. + 0.219 
Washington, D.C oat 4-0 8. 88 86 7 — 29 | ©. 147 
Augusta, 133 | 7 n. 239 
27 Savannah, Ga...... 6, 024 mM. 178, 208 | 6.5 | 9| 
Atlanta, Ga..... | 142 | 4 9 n 173 15-2 10 2,031 
Vicksburg, Miss ....... 175 5» ° n. 21 0.204 
394 New Orleans, | 8. 480 I 6.9) 8. 77. 34 | e205 
126 4, 184 | 6.0 | 108 | 8.1, 1, 603 = & | 
42 | Little Rock, Ark Be, | 181 7,824 10.5 see | 73, 74W 72 + 
Galveston, ne. 133 | 3,072 | 11.4| & 64W. 1,040 | 12 | 
Knoxville, Tenn 8. 125 | 4,861 64 & 74W. 1,78) 12) 
49 Memphis, Tenn 4,231 | 5-7 8. 86 w. | = week 
143 S» 597 zs 8. 31 W- 210 8.1 8. 60 | O- 355 
52 Louisville, K 159 | 4,741 4 164 | 11-7) 8. 64 1,922 8 0- 374 
53 199 | 5413 | 7-3 | 183 | 11.7. SOW. 0.333 
Columbus, 164 45433 6.0 | 8. SI WwW. a | 0-519 
Pittsburg, 181) n. 75 W- 4 361 25/052 
nw 236 8, 401 28 101 49W. 917 
Buffalo, N. sw 271 Sy 7-5 24 2 16.1 8s. 24 373! | 0.476 
Rochester, N.Y se. ast | 13-0 8. w 13-1 | 8. 72 W- 3,408 0. 526 
62 Cleveland, Ohio.... | 201 | 75159 | 9-6 78 282 | 14-2) 8. 4,009 
64 Toledo, Ohio..... ew. 205 | 7,620 10.2 8. 0.279 
| Mich ...... | | 6,943 93, SOW. 188 | 2,138 | 39| 278 
Grand Haven, Mich | 200 | 496 | | 8. 65 We & §@ 3 | 0. 340 
Marquette, Mich se. 292 186 22-4, 8. 37 W. 
70 arie, Mich | 155 | 12, 272 5 n. 65 Ww. 2,408 + 8 0. 334 
75 | Moorhead, Minn ..... 244 | Io. w 177 48.47 1,718 + 
77 | Bismarck, N. Dak 230 | 6, 349 35 0. 346 
29 Saint Paul, Minn av. 180 14-2 8. 37 W. 2, S51 0. 422 
I 7» 364 99 ase 96, 8. 73. 2,494 0. 466 
81 Davenport, Lowa nw. | 912 73 29 278 8. 40 W. 0. 300 
88 Saint Louis, Mo .. se. 1,083, 22 
ey, Mo . 228 324 | 
| Omaha, nw 8. 87 I | 14-9 8. 80 W 2, 357 | 
217 12,072 16.2 87 Ww. 11-7 8. 80 W 4,476 z 0.963 
| Haron, ow. 224 Zt 77 W. 97 8. 71 W. 38 0. 100 
| Havre, Mont 319 6, 41 6; & 7 w. 
too | Helena, Mont ........sseecceceeceeeeeseeeseee - 195 | 5 7-8 8. 10 W. 76 25.0 8 6W. 1, 17 
Dodge City, a 285 8. 13 W. 167 — 1 0. 331 
114 Abilene, Tex BW 216 | 39 67 We —16| 293 
116 | El Paso, Tex | oe | 158 45814 | 7-4 33 W. +78 
117 | Santa Fe, N. 3635 | Sav. 5.7, | 
119 Yuma, on 5-9 47 | 0.630 
130 Seattle, 231 9-4 le é 56 7-6 | 8. 59 W. 
132 nw. | 1,872 2-5 8. dng 458 11.2 8. 40 W. 5, 155 
133 Roseburg, 6,709 | 9-0 8. 40 W. 
140 San Diego, Cal. 
ae * Data for 274 days. 
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Taste [X.—Resultant winds from observations at 8 a.m. and 8 p. m., daily, during October, 1894. 


5 ae Component direction from— Resultant. 5 Component direction from— | Resultant, 
iS Stati 
N. s E. w Direction Dura- Direeti Dua 
m—j| tio. N. 8. FE. W. | ton, 
tion, 
i 
New England. Hours. | Hours. Hours. | Hours. ° Hours. — Upper Lake Region—Cont’ Hours. | Hours.| Hours. | Hours. Hour 
1 Eastport, Me....... 16 16 26 8. 63. lil 
| : al 15 30 14 19 | 8. 18 Ww. 16 
| | Green Ba Wi 10 25 16 24 | 8. w. 17 
= 5. 23 73 WIS. 15 34 10 18 8. 230 21 
oods Ho ass... | 8. i 
9 New Leadon, Cons 20 | 12 27 SOW 3 Williston, N. 20 16 
to | Albany, N. Y..... i 
12 | Harrisburg, 12 12 | 21 25 | We 4| 8t | Davenport, 9 19 8. 23 25 
13 Philadelphia, Pa... 21 23 52 W. | Des Moines Sho 4 
14 | Atlantic City, 17 16 23 2 nic ae 
| Washington, D. 28 12 20 jo w. Springfield, fil ~ ghd 
19 | Charlotte, N.C. 13 24 | 24 | 15 89 | Columbia, Mo —_ 
Hatteras, N. 35 15 7 14 a. 17 90 Cit 7 12 7 13 8. sow. 8 
27 Savannah, Ge 28 14 | 19 20 15 | Huron,S.Dak .... ..... - 
296 «Jupiter, Fla ...... 23 15 | 21 19 8 | Miles Soe. 33 
go | Key West, ar 13 | 34 29 100 | Helena, Mont 31 17 22| 8. + “9 
31 Tampa, Fla..... 36 9| 2 12 208. 29 tor | Rapid City,8. Dak .........-... 
Bastern Gulf Siaies. 9 | 22 ig Ig 102 | Cheyenne, Wyo 22 4 38 | n. 36 
3 a3 i 105 | North Platte, 18 19 14 8. 87 w. 
Meridian, 3 33 age 37 14 26 | n. 37 Ww. 20 
| 3 33 || | Dede 15 27 7 20 | 8. 47 W 18 
39 | New Orleans, | Wichita, Rane .......... 
24 4 24 14 «112 Wichita, Kans 18 32 14 8. 12 Ww. 
41 | Fort Smith, Ark... 3 27 "Abilene, Te 
42 | Little Roek, Ark .... 20 8. 49 W. 9 115 | Amarillo, Tex... 
43 | Corpus Christi, Tex ....7....... 15 27 7 63@ 27 ion 
44 | Galveston, Tex 1 31 23 13 8 29 21 116 | El Paso, Tex 
Palestine, Tex........... 24 23 14 8. 12 117 Santa Fé, N. Mex......... 3 
47 | TEND... 15 16 13 2 8s. 86w. 15 Midilie’ ed 
| Knoxville, 
50 | Nashville, 20 22 | 4 29 8. Ww. | Salt Lake Cit} 7 
| Lexington, 9 29 I 23 8. 27 w. = 
52 Louieville, Ky......... 10 I 24 8. jo Ww 16 123 Baker City, O 
54 Cincinnati, Ohio 10 21 22 19 8. 15 @. 8 rene, Wash *3 
Columbus, Ohio 18 a5‘ 13 ar 8. 4g W 3 || ile Walle, Wash... 2 ~ x 
s7 Parkersburg, W. Va............. 5 25 8. 216. | Fort Canby 
és Rochester, 2 33 18 a5 8. 13 W. | 32 Portland Ores. 2 = 
63, Sandusky, Ohi0.......cecceeceee’ 8 27 12 3 8. 3. 4 134 | Eureka, Cal | 
| Toledo, 15 a1 9 8. 75 |i tan | Rod = Sees 7 
65 | Detroit, 9 20 13 33. 8. Ww. || | 35 19 | 8. SS w. 
66. Alpena, Mich...... Pacific st Region. 
td 24 14 San Luis Obispo, 16 | 19 | oe, 


* Keeler discontinued and Carson City opened. 
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Taste X b.—Precipitation data for selected voluntary stations, Oct., 1894. 


= 
Extrem 
Stateandstatio. | § | | £4 
| & 3 a Amt. | Year. |Amt. Year. 
Fort Apache s5-8| 22 ° Arizona. Inches. Years) Inches 
kansas. 3 e Barracks ..... 
60.0} 12/599 64-0 1881 | 56.0 1885 | K Pr Arkansas. 23 | 0-69} 1-76 1889 
forma. eesees 3+ 
Riverside ..... 63-6 12 | 64.8 + 1.2 67.2 Cat rry 3-81 13| 2-34| — 1-47 | 18.11 1883 | 0. 10 1886 
VOTSIdE 
Las Animes S89 | | | spr | Leo Ani 4) OC 1889 | 0.00 | 1886, 189t 
Merritts Island. ........ 047 | 13 | 00) —o. 
75:4 12 | 76.0' +0.6| 79-0 1882 | 72-9 | 47 1.19 1885 | 0.00 1884 
Forsyth .... ... 67-0) 20) 8.0 + 1-0) 75-4 1884 61 Georgia. 5-68 16 | 2-14) — 3-54] 11-94 1886 | 1.33 1889 
Boise 7 1885 Forsyth... 2070 20 5-92 + 3-22 86 
Boige Barracks ......... 20) + 36 1879 | T. 1891 
11 | 0.9 50.8 5 1883 | Boise Barracks .......-| 97 | 2 
Lafa 41-2 1883 | Fort Sherman.......... 2-05 | 11 ~ t 4-06 1883 | 0.02 1891 
y 12| Set 56-4 | 5-50 1893 | 0.59 18352 
iowa | 47-9 1889 | Lafayette 
Cresco 46-1 22 | 49-2 | + 31 1879 | ae Towa. +05 | — 5-56 1883 0-73 
| TESCO ..... Be 
4 11 | 57-0 | 1.6 62.9 1886 Kansas. 23 | 3-64 | + 1.28 8.06 1881 | 0.13 1889 
| 22 | 63.0 1881 3 | Eureka Ranch .......... 11) — 
11 | 65-2 +7.8) 65.2 1804 | 1873 independence. ......++ as | 3 0. 87 +50 1883 | T. 1893 
| 520 1883 | 2°34 — 1-45) 7-16) | 0-19 187 
rand 13 | 65-4 — 25 15S 188 In| — 1.22 80 1883 | 0.40 1885 
laine. 3 | 63-4 1891 | Grand Coteau 0-89 
23 | 46-4 +07 49-7 1879 42-1 1888 | Oro Meine. — 1.46 4-98 1890 | T. 1889 
Cumberlan. TO 4-06 23 4-33 + o. 
Michigan. 23 | 55-9 60.0 1881 48-0 
1888 | 23 | 2.25 | — 
AMAZOO 5002 | 18) 51-8 $1.6) 54-5 0.17) 6-65 1890 | 0.00 1879 
Missouri 7 7887 | Kalamazoo 276) 2-53) — 
Sedal a. 57-3 12 | + 2.2 61-4 1886 51-3 1883 0. 23 6.57 1881 0. 31 1892 
47-7 15 | — 32) 550 | sett 2-70) 16) 0-52) —2.18| 7-07 1883 | o. sr 1878 
febraska BOOT 
Fort GS | t 2. 53 6 Nebraska. 1-25 15 1.99 + 0-74 4-60 1891 24 1885 
49-6 | 18 54-2 4 55:9 1886 | 1883 | Fort 1-70) 
| 40 1883 | Genoa (near) 654) — 1-59| 8-60 1887 | T. 1888, 
48-7 17/506 551 1075 | 44-0 1883 — 0.06; 3-48 1891 | 0.25 1879 
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Taste XI.—Thunderstorms and auroras, October, 1894. 
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NOTES. 


~The Roman letters show number and order of centers of low areas,.The 
figures within the circles show the days of the month; the letters a and.p in- 
dicate, respectively, the § a. m. and § p, m., 75th meridian time, observations. 


The queries (?) on the tracks show that. the centers could not be satisfac 
torily located. 


Within each circle is given the lowest barometric reading the 


center. A b!ank indicates that no reports were available, 
A wavy line indicates the axis of a trough or/loxg oval area of low presstre. 
The dotted shading indicates fog beits. 


The crosses(x x x indicate the position in whieh or iceberpe 
were observed. 
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Chart I. Tracks of Centers of Low Areas. October, 1894. 


Little Nock 


rd at 


/i Feco 


ro gr 


Wednesday 


Why x + 


2 
Tuesday 


w/e 7a 


nd ary 


i 


BO 


100) 


| 
wd 
7 2 | | } 
| 
la 
~ it ; } - e 
\ 
= =| | 
J - ~ 
Ne 
105 — = 


j 4 
. 
\ ‘ 
\— (a) \ \ 
-- 7 \ \ we \ 
\—* 1 \ \ 
= \ \ \ 
age: 
\ 
At a \ 
| } + 4 | 
A > | esa? | | 


| | | 
| | | 
| | 
| 
| 
: | 
| | 
| | | 
| 


ay 
\) 


000° 


er titty W 
»y 
pO 10 ApisoupNe Ad payusiiqny 
| 


5 


Olea 


} 


| 
# 


= 


Jo Joy soinSy ayy fq Bt 

19, OWOIVG OY} Jo Of 20; 


4 
N 
| | 
~ 
~) 


~ 


Chart I. Total Precipitation. October, 
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Chart VI. Relative Variations of the Northwest Temperatures and the Horizontal Magnetic Force of 
Toronto, Washington, and San Antonio. 
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Wreck and Casualty Chart 


84° 83° 82° 8 
q qT T T 
No. 15. Schooner Mercury was beached off Twenty-fifth street, Chicato, No. 35. Schooner James G@. Blaine stranded during thick smoky weather _ No, 6 
TiL, May 18, 1894, during heavy northeast gale and became a total losss. No and some sea on northwest end of South Fox Island, August 27, 1894. Esti- high sea 
lives lost. Estimated loss on vessel and cargo, $8,100. mated damage to vessel, $2,500. Released. to vessel 
No. 16. Schooner Rainbow became water-logged and capsized during No. 36. Steamer Griffin stranded on Dead Mans Point during thick, smoky No. & 
heavy northeast gale at the foot of Twelfth street, Chicago, Ill., May 18, weather, August 28, 1894. Damage to vessel, $3,200. Released. in a sto 
1894, and became a total loss. No lives lost. The captain and 2 men No 37. Steamer Florida stranded during dense smoke on Pyramid Point, Releaset 
floated ashore on a hatch. ‘The other 4 men were rescued by the tug August 27, 1894. Estimated damage to vessel and cargo, $5,100. Released, No. 6 
Spencer. Lstimated loss on vessel and cargo, $7,000. No. 88. Steamer Robert Holland stranded during dense fog and smoke on gale at 
No. 17. Schooner Moses Gage drove ashore during a heavy northeast gale Sieeping Bear Point, September 1, 1894. Estimated damage to vessel, $5,000. much di 
at Michigan City, Ind., and became a total loss, May 18, 1894. The crew was Released. ; : $3,000. 
rescued by the life-saving crew at Michigan City. Estimated loss on vessel No. 89. Schooner Fannie Neil stranded during thick, smoky weather on No. 6 
and cargo, $4,000. Sleeping Bear Point, September 1, 1894. Estimated damage to vessel, $23,000. west ga 
No. 18. Schooner Mineral State was scuttled while lying at the dock at Released. were los 
Elk Rapids, Mich., during heavy northeast gale of May 18, 1894. Wind No. 40. Schooner S. M. Stephenson stranded on Sleeping Bear Point during 
velocity 60 miles per hour. No lives lost. Estimated loss on vessel, $300, thick, smoky weather, September 1, 1894. Damages nominal. 
Released. : No. 41. Schooner Arctic stranded during dense fog and smoke 2 miles south wo 
No. 19. Schooner Myrtle Camp drove ashore during heavy northeast gale, of Antrim Shoal, September 3, 1894. Estimated damage to vessel, $500. Michiens 
15 miles north of Menominee, Mich., May 18, 1894, and became a total loss, No. 42. Steamer City of Charlevoix stranded 3 miles north of Charlevoix, ome ae 
No lives lost. Estimated loss on vessel, $1,500. during thick, smoky weather, September 7, 1894. Damage to vessel, $2,500. aiutend’ 
No. 20. Schooner Emily Cooper drove ashore near Manitowoc, Wis., dur- Released. 
ing a heavy northeast gale, May 18, 1894. No lives lost. Estimated damage No. 43. Schooner Laura Miller stranded north of Holland, Mich., during jiyoy yw, 
to vessel, $1,200. & 35-mile gale of wind on a dark night, September 7, 1894. Damage to ves- wy 9 
No. 21. Schooner Sizer drove ashore during a heavy northeast gale, 15 sel, $300. sion. 3 
miles north of Menominee, Mich., May 18, 1894. Estimated damage to ves- No. 44. Schooner Baltic stranded on reef near South Point, Milwaukee, " wi, ; 
eel, $————-._ Released. during thick weather, September 10, 1894. Estimated damage to vessel, p;.).o, 
No. 22. Steamer EF. S. Tice was beached during heavy northeast gale3 $4,260. Released. F a ee became 
miles northeast of Green Bay, Wis., May 18, 1894. Released. No. 45. Schooner Grace M. Filer stranded 3 miles inside of Grand Traverse ¢14 ago 
No. 23. Schooner Winslow became water-logged through stress of weather Poiut in a gale of wind and es | weather, September 10, 1894. Estimated * No. 4 
ar.d was driven ashore during heavy northeast gale at Menominee, Mich., damage to vessel, $700. Released. heavy af 
May 18, 1894. No lives lost. Released. No. 46. Schooner Jennie Mullen stranded 1 mile south of Charlevoix piers 4 toto) 
No. 24. Steamer Alleghany was stranded throngh stress of weather on during a heavy gale, September, 15, 1894. Estimated damage to vessel and ;,, rege 
Grassy Island, Green Bay, May 18, 1894. No lives lost. Estimated damage cargo, $2,050. Released. careo, 4 
to vessel, $1,200, Released. 5 No. 47. Schooner Agnes L. Potter struck the south pier at Grand Haven, ~ yy,’ 5 
No. 25. Steamer Hudson, during a heavy northeast gale and snow, had her Mich., September 23, 1894, during a 60-mile gale and heavy sea, Estimated po. yy, 
forward cabin washed away and steering gear damaged by heavy seas, 66. damage to vessel, $100. on ven ( 
miles northeast of Chicago, Ill., May 18, 1894. Estimated damage to vessel No. 48. Schooner William Home, in tow of the steamer F. R. Buell, sprung Wo, 
ad and cargo, $2,000. a leak during a heavy southeast gale and released the towline from the steamer gale ar 
No, 26. Schooner 7. Y. Avery lost her deckload of lumber in Chicago and her consort and endeavored to reach shelter, but foundered 8 miles off wie 
Harbor during a heavy northeast gale and tremendous sea, May 18, 1894, Seul Choix Point, and became a total loss, September 26, 1894. The crew of “No - 
Estimated loss on vessel and cargo, $625. 7 took to the lifeboat and endeavored to reach shore, but the boat was capsized during 
No. 27. Schooner Magnolia, during a heavy northeast gale, lost her canvas in the breakers and 6 lives were lost. Estimated loss on vessel and cargo, ¢11 990 
wil stranded 8 miles southeast of Chicago, Ill., May 18, 1894. No lives lost. $10,000. : * 


Estimated loss on vessel, $400. Released. 

No. 28. Schooner City of Grand Rapids, in a northeast gale of 70 miles 
an hour and heavy sea off Chicago, Ill., May 18, 1894, damaged by collision, 
Estimated loss on vessel and cargo, $700. 

No. 29. Schooner M. A. Gregory parted her moorings near Chicago, IIL, 
during a heavy northeast gale and heavy sea, May 18, 1894. Estimated loss 
on vessel and cargo, $185. 

No. 80. Schooner Lem Ellsworth, heavily freighted with block stone from 
Lake Superior to Chicago, passed through the straits on May 15, 1894, and 
was supposed to have foundered in the heavy gale of May 18, 1894. The 
schooner’s yawl was found about a week after the storm, 2 miles off Ke- 
nosha, Wis. Nothing has since been heard of this vessel. Her entire crew, 
consisting of 7 lives, was lost with the vessel. Estimated loss on vessel and 
cargo, $10,000. 

No. 31. Steamer Briitanie grounded on White Shoals during thick weather 
and strong current from the north, running 10 miles per hour, and some sea, 
May 30, 1894. Estimated damage to vessel, $7,760. Released. 

No. 32. Schooner A. P. Grover stranded during thick, smoky weather at 
South Manitou Island, August 6, 1894. Was released some time later.’ Esti- 
mated damage to vessel, $3,000, 

No. 33. Schooner Magdelena sprung a leak and foundered during a north 
gale, August 9, 1894. No lives were lost. Estimated loss on vessel and cargo, 
$400. 

No. 84. Schooner Belle Laurie, during high seas and heavy gale, foundered 

4in Garrett Bay, August 10,1894. No lives lost. Estimated damage to ves- 
‘sel and cargo, $200. 


ALPENA 


No. 49. Schooner L, May Guthrie stranded on Fisherman Shoals during 
a high sea and gale of wind and became a total loss, September 26, 1894. No 
lives lost. Estimated loss on vessel and cargo, $2,700. 

No. 50. Schooner Nelson Bloom was struck by a heavy gale between Beaver 
and Poverty Islands, which carried away her spars, October 13, 1894. Esti- 
mated damage to vessel, $1,200. 

No. 51. Schooner A. J. Mowrey was dismasted in a heavy northwest gale 
and heavy sea off Port Washington, October 13, 1894. Vessel reached port 
in safety. Estimated damage to vessel, $800. 

No. 52. Schooner Alva Bradley foundered and became a total loss in a 
heavy northwest gale at the south end of North Manitou Island, October 13, 
1894. The crew of 6 men and 1 woman were rescued by the life savers of 
North Manitou Island. Estimated loss on vessel and cargo, $40,000. 

No. 53. Schooner May Cornell stranded on reef 8 miles north of Grande Point 
Sable during a strong southeast pale and rain, October 13, 1894, and became a 
total loss. No lives lost. Estimated value of vessel and cargo, $370. 

No. 54. Schooner C. LD. Fisk, while at anchor, was driven ashore in a 
40-mile gale and became ao total loss, October 15, 1894, at the Lus Pier, 
Oceana County, Mich. No lives lost. Estimated loss on vessel, $1,300. 

No. 55. Scow St. Ignace, loaded with brick, capsized in mid-lake and 
became a total loss, November 10, 1894, during a heavy northwest gale. One 
life lost. Estimated loss on vessel and cargo, $4,900. 

No. 56. Steamer W. L. Wetmore, with schooner Brunette in tow, stranded 
during a heavy southerly gale and high sea, accompanied by snow, 2 miles 
off Cleveland, Wis., November 12, 1894. Crew rescued with difficulty hy the 
Two Rivers life-saving crew. Estimated damage to vessel and cargo, $13,500. 
Re lease d. 

No. 57. Schooner Brunette, in tow of the steamer W. L. Wetmore, stranded 
2 miles off Cleveland, Wis., during a heavy southerly gale, accompanied by 
snow and high seas, November 12, 1894. No lives lost. Estimated damage 
to'vessel and cargo, $6,000, Released. 

No. 58. Steamer Monteagle stranded on Morgans Reef during snowstorm, 
November 18, 1894, Estimated damage to vessel, $15,000. Released 
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Wreck and Casualty Chart 
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Med im Garrett Bay, August 10, 1894, 


82° 


No. 15. Schooner Mercury was beached off Twenty-fifth street, Chicago, 
TIL, May 18, 1894, during heavy northeast gale and became a total losss. No 
lives lost. Estimated loss on vessel and cargo, $8,100. 

No. 16. Schooner Rainbow became water-logged and capsized during 
heavy northeast gale at the foot of Twelfth street, Chicago, Ill., May 18, 
1894, and became a total loss. No lives lost. The captain and 2 men 
floated ashore on a hatch. The other 4 men were rescued by the tug 
Spencer. Estimated loss on vessel and cargo, $7,000. 

No. 17. Schooner Moses Gage drove ashore during a heavy northeast gale 
at Michigan City, Ind., and became a total loss, May 18, 1894. The crew was 
rescued by the life-saving crew at Michigan City. Estimated loss on vessel 
and cargo, $4,000. 

No. 18. Schooner Mineral State was scuttled while lying at the dock at 
Elk Rapids, Mich., during heavy northeast gale of May 18, 1894. Wind 
velocity 60 miles per hour. No lives lost. Estimated loss on vessel, $300, 
Released. 

No. 19. Schooner Myrtle Camp drove ashore during heavy northeast gale, 
15 miles north of Menominee, Mich., May 18, 1894, and became a total loss, 
No lives lost. Estimated loss on vessel, $1,500. 

No. 20. Schooner Emily Cooper drove ashore near Manitowoc, Wis., dur- 
ing a heavy northeast gale, May 18, 1894. No lives lost, Estimated damage 
to vessel, $1,200. 


No. 21. Schooner Sizer drove ashore during a heavy northeast gale, 15 
miles north of Menominee, Mich., May 18, 1894. Estimated damage to ves- 


eel, Released. 

No, 22. Steamer FE. S. Tice was beached during heavy northeast gale 3 
miles northeast of Green Bay, Wis., May 18, 1894. Released. 

No. 23. Schooner Winslow became water-logged through stress of weather 
ard was driven ashore during heavy northeast gale at Menominee, Mich., 
May 18, 1894, No lives lost. Released. 

No, 24. Steamer Alleghany was stranded through stress of weather on 
Grassy Island, Green Bay, May 18, 1894. No lives lost. Estimated damage 
to vessel, $1,200, Released. 

No. 25. Steamer Hudson, during a heavy northeast gale and snow, had her 
forward cabin washed away and steering gear damaged by heavy seas, 60. 
miles northeast of Chicago, Ill., May 18, 1894. Estimated damage to vessel 

nd cargo, $2,000. 

No. 26. Schooner 7. Y. Avery lost her deckload of lumber in Chicago 
Harbor during a heavy northeast gale and tremendous sea, May 18, 1894, 
Estimated loss on vessel and cargo, $625. 

No. 27. Schooner Magnolia, during a hea 
wil stranded & miles southeast of Chicago, IIL, 
Estimated loss on vessel, $400. Released. 

No. 28 Schooner City of Grand Rapids, in a northeast gale of 70 miles 
au hour and heavy sea off Chicago, Ill., May 18, 1894, damaged by collision, 
Estimated loss on vessel and cargo, $700. 

No. 29. Schooner MW. A. Gregory parted her moorings near Chicago, IIL, 
during a heavy northeast gale and heavy sea, May 18, 1894. Estimated loss 
on vessel and cargo, $185. 

No. 30. Schooner Lem Ellsworth, heavily freighted with block stone from 
Lake Superior to Chicago, passed through the straits on May 15, 1894, and 

as supposed to have foundered in the heavy gale of May 18, 1894. The 
schooner’s yawl was found abouta week after the storm, 2 miles off Ke- 
nosha, Wis. Nothing has since been heard of this vessel. Her entire crew, 
consisting of 7 lives, was lost with the vessel. Estimated loss on vessel and 
cargo, $10,000. 

No. 31. Steamer Brittanie grounded on White Shoals during thick weather 
and strong current from the north, running 10 miles per hour, and some sea, 
May 20, 1894. Estimated damage to vessel, $7,760. Released. 

No. 32. Schooner A. P. Grover stranded during , smoky weather at 
South Manitou Island, August 6, 1894, Was released some time later.’ Esti- 
mated damage to vessel, $3,000, 

No. 33. Schooner Magdalena sprung a leak and foundered during a north 
a August 9, 1894. No lives were lost. Estimated loss on vessel and cargo, 

00. 

No, 84. Schooner Belle Laurie, during high seas and heavy gale, foundered 
No lives lost. Estimated damage to ves- 


northeast gale, lost her canvas 
May 18, 1894. No lives lost. 


thick 


‘sel and cargo, $300. 


No. 35. Schooner James G. Blaine stranded during thick smoky weather 
and some sea on northwest end of South Fox Island, August 27, 1894. Esti- 
mated damage to vessel, $2,500. Released. 

No. 36. Steamer Griffin stranded on Dead Mans Point during thick, smoky 
weather, August 28, 1894. Damage to vessel, $3,200. Released. 

No 37. Steamer Florida stranded during dense smoke on Pyramid Point, 
August 27, 1894. Estimated damage to vessel and cargo, $5,100. Released. 

No. 88. Steamer Robert Holland stranded during dense fog and smoke on 
Sleeping Bear Point, September 1, 1894. Estimated damage to vessel, $5,000. 
Released. 

No. 89. Schooner Fannie Neil stranded during thick, smoky weather on 
Sleeping Bear Point, September 1, 1894. Estimated damage to vessel, $3,000. 
Released. 

No. 40. Schooner S. Mf. Stephenson stranded on Slceping Bear Point during 
thick, smoky weather, September 1, 1894. Damages nominal. 

No. 41. Schooner Arctic stranded during dense fog and smoke 2 miles south 
of Antrim Shoal, September 3, 1594. Estimated damage to vessel, $500, 

No. 42. Steamer City of Charlevoix stranded 3 miles north of Charlevoix, 
during thick, smoky weather, September 7, 1894. Damage to vessel, $2,500. 
Released. 

No. 48. Schooner Laura Miller stranded north of Holland, Mich., during 
a 35-mile gale of wind on a dark night, September 7, 1894. Damage to ves- 
sel, $300. 

No. 44. Schooner Baltic stranded on reef near South Point, Milwaukee, 
during thick weather, September 10, 1894. Estimated damage to vessel, 
$4,260. Released. 

No. 45. Schooner Grace Mf. Filer stranded 3 miles inside of Grand Traverse 
Poiut in a gale of wind and smoky weather, September 10, 1894. Estimated 
damage to vessel, $700. Released. 

No. 46. Schooner Jennie Mullen stranded 1 mile south of Charlevoix piers 
during a heavy gale, September, 15, 1894. Estimated damage to vessel and 
cargo, $2,050. Released. 

No. 47. Schooner Aqnes DL. 
Mich., September 23, 1894, during a 60-mile gale and heavy sea, 
damage to vessel, $100. 

No. 48. Schooner William Home, in tow of the steamer F. R. Duell, sprang 
a leak during a heavy southeast gale and released the towline from the steamer 
and her consort and endeavored to reach shelter, but foundered $ miles off 
Seul Choix Point, and became a total loss, September 26, 1894. The crew of 
7 took to the lifeboat and endeavored to reach shore, but the boat was capsized 
in the breakers and 6 lives were lost. Estimated loss on vessel and cargo, 
$10,000, 

No. 49. Schooner L. May Guthrie stranded on Fisherman Shoals during 
a high sea and gale of wind and became a total loss, September 26, 1894. No 
lives lost. Estimated loss on vessel and cargo, $2,700. 

No. 50. Schooner Nelson Bloom was struck by a heavy gale between Beaver 
and Poverty Islands, which carried away her spars, October 13, 1894. Esti- 
mated damage to vessel, $1,200. 

No. 51. Schooner A. J. Mowrey was dismasted in a heavy northwest gale 
and heavy sea off Port Washington, October 13, 1894. Vessel reached port 
in safety. Estimated damage to vessel, $800. 

No. 52. Schooner Aa Bradley foundered and became a total loss in a 
heavy northwest gale at the south end of North Manitou Island, October 13, 
1894. The crew of 6 men and 1 woman were rescued by the life savers of 
North Manitou Island. Estimated loss on vessel and cargo, $40,000. 

No. 58. Schooner May Cornell stranded on reef 8 miles north of Gra 


otter struck the south pier at Grand Haven, 
Estimated 


ide Point 


Sable during a strong southeast pale and rain, October 13, 1894, and became a 
total loss. No lives lost. Estimated value of vessel and cargo, $370. 


No. 54. Schooner C. L. Fisk, while at anchor, was driven a 


40-mile gale and became a total loss, October 15, 1894, at the Lus Pier, 
Oceana County, Mich. No lives lost. Estimated loss on vessel, $1,3! 

No. 55. Scow St. Ignace, loaded with brick, capsized in mid-lake and 
became a total loss, November 10, 1894, during a heavy northwest gale. 
life lost. Estimated loss on vessel and cargo, $4,000. 

No. 56. Steamer W. L. Wetmore, with schooner Brunette in tow, stranded 
during a heavy southerly gale and high sea, accompanied by snow, 2 miles 
off Cleveland, Wis., November 12, 1894. Crew rescued with difficulty by the 
Two Rivers life-saving crew. Estimated damage to vessel and cargo, 
Released. 

No. 57. Schooner Brunette, in tow of the steamer W. L. Wetmore, st 
2 miles off Cleveland, Wis., during a heavy southerly gale, accompatr 
snow and high seas, November 12, 1894. No lives lost. Esti 
to'vessel and cargo, $6,000. Released. 

No. 68. Steamer Monteagle stranded on Morgans Reef during snowstorm, 
November 12, 1804, Estimated damage to vessel, $15,000. Released 
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No, 69, Schooner Julia stranded during a gale of 50 miles per hour and 
igh on = north of Cedar River, Nov ember 14, 1894. Lstimate d damage LAKE ST. CLAIR AND DEPROIT RIVER. 
vesse 
No. 60. Steamer David Wallace stranded on Sissaway Point, — Island, No. 1. Steamer Burlington caught fire and was beached in the Detroit 
a storm and heavy sea, November, 14, 1894. Damage to vessel, $4,600. River at Chappells and became a total loss, April 17, 1894. No lives lost. 
eleased. Vessel was afterwards released by order of the Dominion government in 
No. 61. Schooner D. S. F en drove ashore during a wey northwest December. Loss on vessel and cargo, $16,000. 
le at Ludingt n, Mi h. P Nov ym be r 15, 1864. The cre was resc ed with No. a The steam yacht Ellen M. left the St. Clair Flats at 1 p- In., June 24, 
uch difficulty by the Ludington life-saving crew. Estimated loss on vessel, 1894, bound for Detroit. After going out several miles in the lake, she was 
000. Released. struck by a sudden thunder squall and heavy y sea, eaus ing her to founper, car- 
No. 62. Schoc ner Antelope was capsized and foundered during heavy south- rying down her owner and 2 pas enge rs; 2 other passengers were rescued by 
st gale, November 15, 1894. The entire crew of 3 men and 1 passenger the steamer J. H. Pauly. The a ht was afterwards raised. 


sre lost. Estimated value of vessel, $600. No. 8. Dredge Genl. Meade, \ving just below the St. Clai ir Flats Canal, was 
: overborne by a sudden thunder squall and heavy sea and foundered, June 24, 


LAKE HURON. 1894. One life lost. Dredge was afterwards raised. Damages nominal, 
No. 1. Steamer W. H. Barnum, encountering heavy weather on Lake No. 4. Schooner Glad Tidings collided during early morning of July 29 


ichigan, sprung a leak and, meeting heavy ice fields in the Straits of Macki- 1894, with steamer Pathfinder and sank in the vicinity of Fight ing Island, 
w, was taken in tow by a tug and endeavored to reach shelter. The water psp tor down with her the entire crew of 4 persons. Estimated value of ves- 
ining rapidly, the tug left the steamer to obtam pun ps, and the steamer sel and cargo, 93,000. sia . 

inders d off Freedom, Mi bh ’ and be me a total lo , AT 13, 1x 4. N ) L AKE E RIE. 


lnct ed loss on vessel and ecarco. £52.00 
i} No. 1. Schooner H. D. Root, during a squall of 40 miles per hour, stranded 
o. 2. Steamer Charles Hebard during a de nse | was damaged PY COlMl* oy Roach Point Re ef, South Bass Islands. April 3, 1804, ar 


Le , and sustained damaye 

F May 5, 1894, Kstimat d damage to vessel, $ 1,500. : to the amount of $1, 000. Rel leased, 

Yo. 3. Schooner American Union drove ashore during heavy gale at No. 2. Steamer Reef on Auegnst 2 

her, Mich., May 7, 1894, an a af unsuccessful clorts to relea her sh 1894, , during smoky ather damage ressel and cargo, $7,000, ite’ 


came a total loss in the gale of May 18, 1804. Estimated loss on vessel, Jogsnd, 


No. 3. Steamer Nahant grounded during thick, smoky weather 1} miles 
No. 4. Schooner Wm. Shupe became water-logged and overbc _ m2 east of Pointe aux Pel Sentember 1. 1894 After jettisonine ’ 
AVY gale, strands d miles above Grati t L, ght, May iJ, 1894, and | yecame she Vag reles sod ] n ted dar are se] S450; ras tal 
he crew wer heroi No. 4. Schooner Col. Cook, formerly named the Augusta, which, in a co! 
rescuing ‘the crew, 4 persons lost their lives. Estimated loss on vessel and lision with the steamer Lady Elgin on Lake Michican. caused the latter to 
18100 Will Lecamer saa y } ake ch n, cause 
‘ sin with the loss of 800 live n september &, 1860. left it 
No. 5. Schooner H. D. Stockman found red in a heavy gale in Saginaw 4, cargo of stone in tow of the tur Sprankle bound for Clevelan 1 Ohio, sprang 
Vs May 20, 1894, and bec ame a total loss. No lives lost. E vimial d los Py al ak and was driven on the beach near rain, Ohio, during a hi avy south 
ressel. SOO 1 rey 
i, erly Lie, and became a total ] oe Zo, 1894, ihe crew was re 
No. 6. Steamer Loretta sprung a leak and wi ened by the ice boat Andrew Walton, in tow of the Sprankle, and brought 
e and thick weather at the mouth of the Au Sable safely to shore. Loss on vessel, $2,500; cargo, $206; total, 2.706 
timated loss on vessel ar rao, 36.000 olease 
7 | n ve land ca ee Relea nd City. Mic! No. 5. Steamer Sam Mather ran int while entering Ashtabula 
Escanat rind Stone Harbor, October 5, 1894, during a 30-mil rom the southwest, being 
ring thick fog, May 24, 1894. Estimated damage to vessel and cargo, ga naved to the amount of $1,200 
Released. lod No. 6. Schooner Tasmania, in tow of the steamer Australasia, laden with 
,o. & St umer u. T. Green, during thi y weather, stranded On |. , was dropped off at Cleveland and, trving to enter the harbor under sail 
ith point of Mackinac Island, A iSt 20, 1894. Estimated dama » vi was driven on the beach during a heavy n rthwest ral Octoher 1894 
(Vi 4 ou r o 3 : 
) i The « ew an yan te f +h 
No. 9. Schooner _Reoning Star was stranded during strong 1 north gale-in 1,. tho life-saving erew.- F t 
herman Bay : and be ame a total loss, September 12, 1894. No lives lost. “No. 7. Steamer C. W. Chamber! from 
in ated loss L ng Point, October 11, 1894. a at 
No. 10. Canadian steamer Enterprise stranded in a heavy southeast gale rudder before being picked up by t i dam- 
| thicl we ither on north point of Thund Bay Reef, September 15, 1894, age to ves 1 SRO0: caren, 81.000 
lives were | st. Estimated loss on vessel and cargo,$34,000. ‘This ves No. & Bar » 132 w driven bula Harh« 
was aiterw 3 released and rebuilt as an American bottom. ae on rocky bottom during very heavy ' nied by 


Yo. 11, Steamer S. P. Ely dragged ashore on Drummond Island during now (etober 14. 1894. The anch : 
gale, September 18, 1894. [Estimated damage to vessel, $1,000. Re- hold on the rocky bottom. She was scuttled and sank and sustained damave 


‘ 

> 
to the amount of $10,000, and cargo of iron ore to the amount of $3,300; 
Yo. 12. Steamer Qhio collided with the schooner Tronton, 15 miles off total $13.300 Releas« 

sque Isle, during the early morning, with 1 : L Wind, 5 eaten No. 9. Steamer Alva ran aground on Seneca Shoal about 7 miles from Buf 
1894 I ‘ thirty minutes alter being ,» and : 8. falo, N. Y., during foggy weather, October 20, 1894, sustaining damage to the 


$1.500. 


erew of 16 took to the lifeboats and was rescued by the schooner Mor n gmount of 
on vessel and cargo, $40,000. ; No. 10. Steamer Ge. orge 7. Hope, during a 60-mile gale, accompanied by 


Yo. 13. Schooner Ironton collided with the steamer Ohio, 15 miles off heavy sea, while 20 miles off Conneaut, Ohio, November 3, 1894, was strained 
sque Isle, during early morning, with moderate south wind, September 25, and sustained damuge to the amount of $2,980. 
1, and became a total loss. The vessel sank one hour after being st ruck. No. 11. Steamer Seattle, di uring & southeast gale, ran into Rondeau Har- 
‘ lives were lost. Estimated loss on vessel, $20,000 bor for shelter, November 2 , 1894, but, the wind shifting to the southwest, she 
‘0. 14. Steamer Neosha. laden, Ashl: und to Chicago, strand don Spec- was torn from her dock |} y the tre rons current on November 2, 1894, 
Reef during the afternoon of September 29, 1894. Before beingreleased nd thrown on the beach just east of the harbor. This is a striking example 
was badly damaged by g: and heavy seas and abandoned to the under of the currents of the Great I vhich, during severe storms, run with 
ho afterward ré her Estimated d age to vessel, $108,000, ereat force and test the strong f vessels tie h, during 
‘oO. 15. Schooner John Wesley, laden with In r, beeame water-logged Ordinary weat! r, are perfectly safe. 7’-> vessel was released several da 
le « sing Saginaw Bay and c: l during ‘ rthwest gale, Octo- Jater by a wrecking expe dition, which hau great di undoing so. Esti- 
10, 1894, and abandoned. ‘The crew was r i by the Pointe aux mated damage to veszel, $5,000; cargo, $5,000; total, $10,000. No lives wor 
] iving crew. vessel was afterwai vel and repairé d. lost. = 


imated damage to vessel and cargo, $5,000. No. 12. Schooner Belle Hanscom) ¢ ncountered heavy gale from the south- 
10. 16. Steamer D. 2f. Wilson, while « ing Saginaw Bay, sprangaleak wwoct during night of November 2 y and morning of November 8, 1894, while 
27, 1894, endeavored to reach shelter, at taken in tow by the pear Long Point. Vessel began leaking and had canvas bl wn away, but man- 
é Samuel Mitchell and ITudson, but founder 2 miles northeast of aged to vet under shelter of the point and let go both anchors, but the wind 
r Day Island and became a total loss. The wreck la was so strong that the boat dra ree d into 22 fathoms, where the seas broke 

id broke up during the gales of November 10, 1894, and over her so heavily that the crew could not remain at the pump and there was 

trewn along the shore from Au Sable River to East ‘1 imminent danger of foundering. <A signal of distress was noticed by the 

I ed by the | h inder Lb Ly lile-saying crew. I steamer P. J. Ralph, W hich, after co! nsiderabl tro ible, managed TO vet a 

irgo, $37,500, — line to the schooner, which. ping her anchors, was towed to Buffalo, N. Y. 
17, Steamer Warratam stranded on south lofi No lives were lost. pep hae sel, $1,000: cargo, $184; total, $1,184. 

{ Island, on a dark t, with a heavy nort! No. 13. Steamer Os: scar F. Flint stranded during a blirding snowstorm 
ber 10, 1894. Estimated da re to yesse! and cargo, $7,750. and southwest gale, on Bar Point Shoal, sustaining 
©. 18. Schooner John Shaw, tow of steamcr John F. Eddy, parted her’ dam are to the am d, repaired, and placed in winter 

.hea ithwest vale nowstorm, spring a leak, and foundered quarters. 

jreenbush, Mich.. du arly morning. November 13, 1894, and became * No. 14. Schooner S: nat or Blood was driven on the beach near Lorain, 
tal los Her crow, being unable to keep her atloat, abandoned her, and Ohio, icin a heavy northwest gale, Ne vember 24, 1894. At the time of the 

binding snow m lost rht of the steamer and consort, and after float- disaster the weather was very cold and the entire crew were compelied to worl 

‘round so me was rescued by the steamer H, E. Runnels. Esti- the yumps without — the shelter of oil-skin coats, and before being re: 
ed loss on vessel a and cargo, $13,310, eu | they were nearly famished, as they dare not ae the pumps long ¢€ Bat 

to ee ire food, and were covered with froze spray. The schooner wa 


finally cued by the fishing tug Susie Bard oa taken to Lorain, Ohio. No 
lives Damage to vessel, 

No. 15. Steamer Ce ‘gate Hoyt, bound fr om Duluth to Buffalo with a eargo 
of wheat, pulled under Long Point during a heavy northwest gale and snow 
squall and grounded, November 25, 1804 Before being released, cargo to 
the amount of $5,000 was jettisoned. Damage to vessel nominal. 


LAKE ONTARIO. 


| No. 1. Schooner Glad Tidings ran ashore on Bakers Point, May 10, 1894. 
No lives lost. Estimated loss on vessel, $500. 

No. 2. Schooner Hartford foundcred in Mexico Bay during high northwest 
gale, October 11, 1894, and became a total loss. Seven lives were lost. ‘The 
captain, wife, and baby, and 4 of the crew were suppos ed to have gone down 
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By night a red light will indicate 
only, re a an aid to the public. 


e hurricane signal 
storms which occasionally 


dangerous to smaller 


Weather Burean station, asking for information 


The following information relative to special dis 
_ The display stations located at Thunder Bay an 
lines may be used by vessel masters desiring to report by 


forwarded by the Observer, Alpena, Mich., when forwarded over 


Sable is connected by telephone with Ludington, Mich. 
are located in the the life-saving stations at od points. 


REPORT OF WRECKS AND CASUALTIES OCCA- 

SIONED BY FOUNDERINGS, GALES OF WIND, FOGS, 
SMOKE, AND GENERAL STORMY WEATHER CON- 
+ DITIONS DURING THE SEASON OF 1894. 


This report gives in detail the number of casualties occur- 
ring on Lakes Superior, Michigan, Huron, Erie, and Ontario, 
and the connecting rivers during the season of 1894, and 
includes besides the record of total loss of 44 vessels and car- 
goes, involving a loss of $643,243, the partial loss on 68 ves- 
sels and cargoes to the amount of $349,544, and the sacrifice 
of 68 lives. In this record of 68 lives lost, 3 were lost by 
being washed overboard, and 1 through collision; the others 
were sacrificed at the time of the wrecking of the vessels. 

The dense smoke from the forest fires during the summer 
season was the occasion of several expensive strandings in 
Lakes Michigan, Superior, and Huron. 

The most notable storm of the season was that of May 18, 
1 when 26 vessels were wrecked or badly damaged. Fourteen 
! of these vessels were total losses, while 12 were partial, the 

estimated loss being $88,960, with 26 lives. Twenty-five of 
these casualties occurred on Lake Michigan, and 1 on Lake 


‘ the ted approach 


When di at stations on the Great Lakes indicates that winds 
are poometen oN in the opinion of the Forecast Official, may prove 


addressed to ‘‘ Weather, Chicago,’’ and on Lakes Erie 
7 stations is furnished for the benefit of the public : 

iddle Islands are connected by telephone with the Weather Bureau office at Alpena, Micl., and the: 
dl for obtaining prompt assistance in case of 
The display station at Pointe aux Barques is connected by edeghone to the central teleph 
The stations at Pointe aux Barques, Thunder Bay Island, 


easterly winds, and a white light above a red light westerly winds. Hoisting signals for each quadrant is an oy 


of tropical hurricanes, and also of those extremely severe and dang 


of and without reference to 


westerly winds. 
Easterly. Westerly. 
E American vessel masters are authorized to telegraph, at Government expense, from any American port on the Great where there is no 


rts on Lakes Superior, Michi ts) 
chigan, r Huron the messages will t 


accident. Telegrams will be prompt! 


one Office, Huron City, Mich. The station at Grande Poi 
Middle Island’ and Grande Point Sabi 


No. 5. Steamer Geo. L. Colwell drove ashore at Deer Park during a heavy 
north gale, October 13, 1894. The crew was gallantly rescued by the life- 
saving crew. Estimated loss on vessel, $9,000. Released. 

No. 6, Schooner D. P. Dobbins, in tow of the steamer Colwell, drove 
ashore at Deer Park during heavy north gale, October 13, 1894. The crew 
was rescued by the members of life-saving station No. 12, Estimated loss 
on vessel and cargo, $6,500. Released. 

SAULT STE. MARIE RIVER. 
No. 1. Schooner Akira Cobb sunk by collision in Mud Lake August 24, 


1894, during dense fog. Estimated loss on vessel and cargo, $8,000. Raised. 
No. 2. Tug Crusader caught fire during early morning of November 6, 1894, 
at Sault Ste. Marie and became a total loss. ‘Two lives were lost. Estimated 
loss on vessel, $12,000. 
LAKE MICHIGAN. 


No. 1. Schooner Louisa A. Glade sprung a leak during a heavy gale and 
cloudy weather and stranded near Manitowoc, March 6, 1894. One life was 
lost. Estimated loss on vessel and cargo, $1,400. 

No. 2. Steamer Minneapolis, bound from Chicago to Buffalo with the 
schooners San Diego and Red Wing in tow, encountered heavy weather, and 
when off McGulpin Point in a field of ice, foundered in 20 fathoms of water, 
and became a total loss, April 4, 1894. The crew was rescued by the 
echooner San Diego. Estimated loss on vessel and cargo, $80,637. 

No. 3. Schooner Island City sprung a leak during heavy northwest gale, 
and being overborne by heavy seas and stress of weather, becamé a total loss, 
April 8, 1894. The captain was washed overboard by the heavy sea with the 
yawl, which he managed to get into, an¢ floated ashore north of-Milwaukee in 
an exhausted condition. The other 2 men of the crew went down with the 
vessel. The vessel was supposed to have foundered 14 miles from Milwaukee. 


| Huron; the latter happened during the early morning of we loss on cargo, 
L. he most serious loss occurred in Chicago Harbor, where sheboygan life-saving crew could reach the vessel, 1 sailor was washed over- 
| 10 vessels foundered or stranded and 8 lives were lost. The board and was drowned. The captain and 3 of the crew were rescued with 
estimated less on the vessels, $50,760. great on 
. . No. Schooner Joan Jones collided during floggy weather mules 
The following table summarises the total and partial losses io". of South Manitou Island, April 28, 1894. Fated damage to 
|| im vessels, property, and lives: vessel, $600, 
= a -—— No. 6. Schooner M. J. Cummings, in a heavy northeast gale, broached to 
IE 3 Zé | ¥ $3 3 and, casting anchors, paid out the chain to aaa her, but struck bottom and 
Lal g ics $5 |<8 | 3 3 S3¢ | = was scuttled, sank, and became a total loss, May 18, 1894. The crew of 7 
| 62 =f | S washed from the rigging and drowned; survivor, after heroic efforts, was 
saved. Estimated loss on vessel and cargo, $6,000. 
| Raneri P ~~ $: No. 7. Schooner C. C. Barnes stranded in Milwaukee Bay during heavy 
Buperior 7 | 4 | 3 | $5,000 | $165,000 F northeast gales, May 18, 1894. No lives lost. Estimated damage, nominal. 
Michigan 62| 25 | 225,727) 37 | 93150| 318,07| 40 No. & Schooner Evening Star ‘foundered off Twenty-sixth street,.Chicago, 
|| | 2 Ill, during the heavy gale of May 18, 1894, and became a total'loss. No lives 
| 4/ 3 | 31300] | 500 | 3 *800 | 7 No. 9. Schooner C. G. Mixer stranded during heavy northeast gale off 
Totals rarer al amen One hundredth street, Chicago, Ill., May 18, 1894, and became.a‘total loss. 
Baste No lives lost. Estimated loss on vesse! and cargo, $7,500. 
No. 10. Schooner J. L. McLaren stranded off Twenty-seventh-street, :Chi- 
The losses of 1894 show a saving of 47 per cent on vessel cago, IL, May 18, sane, Serene, Saney nection gale. One life lost. Listi- 
9 , iv ) ‘ mated loss on vessel and cargo, $1 , 
of cath casualty the No. 11. Schooner Jack stranded off street, 
, Chicago, Ill., May 18, 1894, and became a total loss. One life lost. Lsti- 
| number referring to the location on the chart: mated loss on vessel and cargo, $5,500. 
- No. 12. Schooner Myrtle foundered in Chicago harbor during heavy north- 
east gale, May 18, 1894, and became a total loss. This,svssel came in during 
| No. 1. Steamer St. Magnus struck on the rocks during dense fog, about 60 the afternoon in a water-logged condition ard —— to anchor,.but col- 
} miles northeast of Daluth, June 13, 1894. Hull badly damaged; cargo saved. lided with the schooner Lrening Star, then dmited away and struck ,the 
t] No. 2. Steamer Roanoke caught fire during thick, smoky weather, and he- schooner Clifford, stoving in her bow, and began to sink rapiilly. She*then 
|| came a total loss, 48 miles off Ontonagon, August 7, 1894. Crew rescued by drifted out and foundered. Six lives, her entire crew, were lost. Estimated 
steamer Geo. Spencer, after floating around some time in the lifeboat. Esti- loss on vessel and cargo, $2,250. 
! mated loss on vegsel and cargo, $54,800. No. 13. Schooner Hf. B. Moore stranded during heavy northeast gale 26 
1] No. 3. Steamet James Pickands struck on reef at Eagle River during dense miles southeast of Chicago, [ll., May 18, 1894, and reported a totaliloss. No 
| fog and became septal loss, September 22, 1894. No lives lost. Estimated lives lost. Estimated loss on vessel and cargo, $2,500. May be reléased. 
1 loss on veasel and cargo, $88,200. No. 14. Schooner Bincoin Doll was beacWed during a heavy northeast gale 
tt No. 4. Two scows broke loose from tug Howard in heavy weather—one May 18, 1894, and became a total loss. One life lost. The remainder of the 
| the other driven ashore—and became total losses. No lives lost. = great by crew. 
Estimated i oss on vessels and cargoes, $7,000. t off Glencoe, =stimated loss on vessel and cargo, $5, 
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TORONTO 
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Port Dalhousie 
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Dunkirk 


to procure food, and were covered with frozen spray. The schooner wa 
finally rescued by the fishing tag Susie Bard and taken to Lorain, Ohio. No 
lives lost. Damage to vessel, $ . 

No. 15. Steamer Colgate Hoyt, bound from Duluth to Buffalo with a cargo 
ef wheat, pulled under Long Point during a heavy northwest cale and snow 
squall and grounded, November 25, 1894. Before being released, cargo to 
the amount of $5,000 was jettisoned. Damage to vessel nominal. 


LAKE ONTARIO. 


No. 1. Schooner Glad Tidings ran ashore on Bakers Point, May 10, 1994. 
No lives lost. Estimated loss on ve 1, $500. 


No. 2. Schooner Hartford foundcred in Mexico Bay during high northwest 
gale, October 11, 1894, and became a total loss. Sever lives were lost. ‘The 
captain, wife, and baby, and 4 of the erew were supposed to have gone down 
with tl lL Esti 

No. 3. Schooner Baltic foundered during high westerly gales and became 
a total loss near Oswego, N. Y., November 24, 1894. No lives lost. LEsti- 
mated | on ¥ el and cargo, 1, 

No. 4. Schooner D. G. Fort was driven ashore near Oswego, N. Y., during 
a heavy northwest gale, and after the seas went down the vessel was stripped 
and abandoned as a total loss. No lives lost. Estimated loss on vessel and 
car 4,000. -[his occurred on November 27, 1894. 
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LETTER OF TRANSMITTAL. 


U. S. DerartTMENT oF AGRICULTURE, 
WEATHER BUREAU. 
Washington, D. C., January 12, 1895. 


i have the honor to transmit herewith the Wreck Chart of 


s for the year 1894, and a list of the wrecks during this 


avigation, prepared by Mr. Norman B. Conger, Inspector, 
' the Lake Marine Service of this Bureau. I recommend 
blished. 

Very respectfully, 


MARK W. HARRINGTON, 
Chicf of Bureau. 


Srertina Morton, 


Sceretary of Agricul 
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